(19) 1*jt$ntti9r?rff ttM 

susses 

(43) Hl^^ggB 
2001 ^8 ft 16 B (16.08.2001) 




PCT 



(io) @i£^p,a#-s§- 
WO 01/58843 Al 



(51) HKmi*#2I 7 : C07C 43/178, 41/26, 

2 1 3/00, 2 1 5/30, 2 1 5/08, 2 1 7/48, 3 1 7/32, C07F 7/08, C07B 
61/00, 53/00 //C07M 7:00 



(21) mmthmm^: 

(22) m&thmB: 

(25) mm&m<Dmm: 

(26) mm^mcomm: 

(30) g5fcftT-$: 
^112000-30127 



PCT/JP01/00797 
2001 4f2 J35 B (05.02.2001) 

2000 $2fi8 0 (08.02.2000) JP 



(71) 



(72) 
(75) 



fi£**S^tt (ASAHI KASEI KABUSHUCI KAISHA) 

[JP/JP]; t 530-8205 *EJ&*B£rti tt^g^-T B 2 
#6-^- Osaka (JP). 

^0^t/aJIAf*Ii:o^ta)^: 

(NAKANO, Seiji) [JP/JP]; 1=419-0939 Sf lE^ltffiJII 
j£gl00Jfi<bfi£l§7/\ o — h321-^-Shizuoka(JP).fffta 
;& (NOYORI, Ryoji) [JP/JP]; T 470-0132 gfcl^ S iHrfj 
^^ffilSrEB 135-417 Aichi (JP). S6 (OHKUMA, 

Takeshi) [JP/JP]; =r 480-1124 §*Q mg*QlBS£^fflT 
P 1505 /\ tf 7= — i> 3 >3B Aichi (JP). * 



(ISHH, Dai) [JP/JP]: T 910-001 7 ^#m*S#rfT;£ JSE 
T 127-12 <J 4 ^ — itzL-ytl 20E Fukui (JP). 

(74) ttSA: ¥ **6W(HIRAKI, Yusuke): T 105-0001 

SfctlElt y H— T g 1 7#1 S tfmm Tokyo 

(JP). 

(81) ta^H fil^j: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, 
PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) 1%&m ARIPO ftPt (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), Jl— =? S/TtMr" (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), a — □ <y /* j#fr 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI 4$ ft (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

— mmmmm&m 



(54) Title: PROCESS FOR PREPARING OPTICALLY ACTIVE SECONDARY ALCOHOLS HAVING NITROGENOUS OR 
OXYGENIC FUNCTIONAL GROUPS 

(54) mxriZft: Mmfe^tMi^^^S^^T^^Sttm-^T;uzi-;i,^a>iSii;i 



oo 

00 

in 



o 



o 

R ! ^(CH 2 )n-A 



(I) 



OH 

on) 



(57) Abstract: A process for preparing optically active secondary alcohols of the 
general formula (3), [wherein R 1 is linear lower alkyl, an aromatic ring group, or 
the like; A is CH 2 NR 2 R 3 or the like; n is an integer of 0 to 2; and * represents an 
asymmetric carbon atom] by asymmetrically hydrogenating a ketone compound of 
the general formula (1) having a nitrogenous or oxygenic functional group at any of 
the a-, $ - and y -positions, with selectivity among functional groups by the use of 
a ruthenium/optically active bidentate phosphine/di amine complex as the catalyst 
in the presence of hydrogen alone or together with a base. The optically active 
secondary alcohols obtained by the process are useful as drugs and intermediates 
for the preparation of drugs. 
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(c) g^S£^UT&<fcv^;f$^T^3r;«, 

(d) Mf^*$:*U-C^ i^^^T^^r^V^ 

(e) f^l^f UTt, J;^T,>l^-;«, 
(f ) agl^fc^UTt, J^T^^S, 

(g) SglSfc^UTt, J^TU-^S, 

(h) ^MH^?:^^iSfP^^mS, 

(i) ^jgn^^^^^tafn^^iia, 
(j) mmm^mvx^ x^mm^mm. 

(k) tiS^^ltt ^Wgf^JSsS;*, £/cte 

(1) ±IB (b) *><b (k) <D^-?tifr<DMfrb&g.MtRLW£;-2ntiM 
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ClfiDR 2 (::*n>T, (b) frb (g) % ( j ) &Zf ( k ) <D rg^Sfc^ 

(a) t->^»*/c»t^=¥^=¥->^7^i/tK— itii, mm mm -zn 

S*.©-e*ti««l#tc|JR^$tb*vN*^ #£U<te, T-tr^^», 

□ 7t * & ii tiv^ d jvmmoT )v*jv*ijv# >wtt*bnm zti&T-> 

^ > W ife»7-7h^ ;Hf©^fi^ M>i^f>ii$ns7^^ 
J?>{:(itert -^h^^*;^-^ )\>**Vji jvtf—jvm* 

(c) tii^titt J:^Mt7;^;Hi:it(t -rv^Dtm 

-T V T/^^S, s e c -7*^JVm. t e r t - 7*?-)Vm. \£)V* 
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(g) sjna^wuT^ j;v^t u —j^mt isxiz. -7*-—)vm. a^^^— 

(K) saig^%^t?iafnjKi!i«i»fcUT(4, 
» % zn^^a, yDtvi/», ?^;ns» ^#->^», -rv^pe 

-fl^ -f V ^f;H, sec- ^^M, t e r t - ^5=-;i/»> P ^P Vf 

(h-2) fSi'&f bttiv^fltllSiO, a^»J:b-C^^i- 

^>^;V«, ^4r^^3S, -<VZfX2\£)Vm, ^V^;H, sec-^H, 
tert-^^^S. ^^Dynf/Mf/H, ^ P 7° P fcf;l/x^-;l/^ v 
^p^f^MfM, i/^n/fjufM, s/^n^v^^^^-'^at, ^ 
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(h-3) tii^tbtt, £^i&mmmnmx»w.mm&i**iti^ *?-)vm. 
^jvm. -fu\d)vm. -?*)vm. ^y^)vm, ^^s, ^y^Dtvn, 

-f y sec- t e r t - ^^ns, W d 7n tvv p< 

i/^Dynh>x^n, ^>^Dyf/Mf;H, ^^D^;i/x^;i/ 

(h-4) mmm^^vxt ^^mmmmmm±(D. iistit^t§ 
mmm.?iz£ ^pi^s, ^ 

>^;«, ^^^a, ^v/dh>s, ^y^;H, sec-^m 

mm ; 

(h) ©^-ete, (h-1) fcitf (h-2) S/c. (h 

- 2) J; U Uv\ 

ceo (h-2) dfc^Tte, lii^t itt, J:v^§5£^stsi«_fc©, g 

^iK^Sj i:lTli, fx-;H, 7'J;H, t'D'j/H, tf^Vy^S, -f 

tfD try ^ t^^-^a, tf*-*^;^ h 

y T ^-^a, > h* y -f v -f > K U ^>X-f 3 *V y ^ 
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a, -fv^yy^v*, 7x7afts;-;n, y*.j 3-7 fjfrW— 

Vjvm, ^>y77-;H> ^>m7i-;H, fb7kKo*^ 
V- y f h 7 b K n ->*^ W*7 7 — i/clifh7kFD ^ > !/*■ 
V svrn. ^>i/7 7-;H, ^7yf^7i-;H, Th7kKn*;M 
V*- y rb7lib'D ->*^ >V7 7 ^difb^tHD ^ > V* 

(h-3) feitf (h-4) K*JV^T, rsg|Sfc3&UTfc J:l^lS*n«3S«l 

— )vm. t*7y*D — -Yv-f ^ #v y -f ^ ^ v u — ^ V 
y ^^y'<J-;i'S, ^■^fiT-v'y^-^s, e^— *7*J=- 

jt)VYj!r*W—fr&. -**W—fr1&> e^U^;v*. tf^^-^-;v 

(h-2) fcJ:t>*(h-4) ra&£fc bT#;ft-r 6 HSIS 

( i ) #MK^*£t?*fflfn#JMl*fc Itli, 

(i-i) wmm i km\s-c& £^mwmw.mmmT'W.mw:&-2nt£. 

(i-2) ««636«:*UT'fc «kv^SJS**ai*±0» UWkMt 
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zmmm^-izk uti^M^ x^i^vs, xneix>s, y^-^s, ^> 

(i-3) lil^liL/Tt, J:V^|gfP^^a^jt^M^^^^, ai^l/V 

(i-4) tjis^titt x^mmmmmm±(D, ttu:it^t§ 

Ml^Ci: U S^^ti/d, 3i?-U>m, y'U\£Vy&, y^-)Vm, ^>-r 

:© (i) OW, ( i - 1) &&Xf ( i - 3) **£P£UV\, (i 
- 1 ) **«fc U 

(i-i) Cfe^tfi, lil^f l/tt iv^^liSfft^-ettjgg 

zcd ( i - i ) fc^tr ( i - 2) izts^T. rw.mm*muxt> z^mm 
mmmmi nuxi^ ?-jl-)vm. 7<;m, enu;v«, k7/y;n, ^ 
^ # v v >vm. * =3f -y- y y ^a, -y v ;* * -y- v y * y i/ y e y 
^36, try^->*— ey^^-^s> n*^— ;*=¥-y-^— h 
u t -t* > k y -r v -f > k y ^ >Xf ^ #v y 

/pas, ^vx^-y-yy >vm, *;vjvm, -iv^jvivm, *j 

y°7-vv—)vm. tDVAv—vfrm. ^>V7 7-/vi, 
— * /c (i-7^ h 7 1 h* d y/^-^ry m^-r nfit* # -s . 

-f v^y'^H, 7x7 ^r-y-^— 7x;^7^-;n, tjjvj^s— 
U > 7*7 =7 -)vm. > v'^tI- y xx;n, ^ b ^ t K n 77 
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d (D ( i - 3) *J«ktf ( i - 4) (C*JV>T. rSgUSSrWUT'fe «kl^|P* 

y v=-)vm. tr ^ y d — ;ns, ^y-f^^/u -f 5 ^ y y -f ^ 

^V'J^-;H, ^-^tV'J-m ^-^ifv-ij^n, if^-m 7^7 

^^• c (i_2) &£t>* (i-4) u:fc\^-c, rs^i^i: is-c&te-? %>mmm 

(j) tis^t itt £^mm&mmhis~ci^ ^^^m. 7'j;n, 
k'nij;n, e7^y;n, *s*vy;vak ;*^-y-y y -fv^^v 
y 7i-a, ^ 7v*u tr u e y ^->*-;i/*. tr y ^ e 5 

9 n H p^x— 7i/», fa y t'7 >/d-;h. -f y-f ^ ^/'J 

^^^/'j-m ^^vj^-;n, *^tv*y-;n, ***yy^= 

tr^y b^^^-^s. *«tr^9^=.;wa6, ^^^r-y--7«, ^ 

(k) H«l««:*UT'feJ:v^*^S!t5jCafiklyTti» -f > H V >vm, <<V<< 
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^ t7f'J r * u 7x; ^ it 7 x 

y- y rh7tKD ->*^ yi/7 7 -^S ^ / c h 5> h K □ ^ > 
y y ^ > y 7 ^ ^^a, * > x# -y- y y ^y^; 

5=- b 7k HD^>i/77-;Hifclif t: Fo^>m7i-;H 

(b) mmm^mvx^^^mm^T^j^s 

(c) fiijySfeWUTfc iv^^T^;^ 

(d) tii^tLt^iV^tT^m 

(e) fii'fef J; V^T^ 

(f) fil'&tbTtiV^^WVS, 

(g) tis^t utt ckv^ry-^a, 

(h) MMC^iSrOfg^lflifS; 

( a) 7i/)Vm&tz.\&7 )V*)VX*VJl)Vtf=. )vm. 

(b) mmm^m^'ct ^^mm^kTJi^jum. 

(c) ^»£^UT£ e ki^&^7^=¥;l'S, 

(e) g^£^rUT& k^r^tr-frm, £tcte 

(f) Ill^f It^ J^y ; 
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(f) IlS^^ltfei^T^WH; 
(la) zKf^ 

(ib) iti^t itt, &^w.m$kT)v*)vm. 

(I c) ItS^ftt^iv^tr;^^ 
(I d) Iil^tlttJ:v«7Wi, 
(I e) lil^tUtt £v>y;l^^;l^ 
(If) Iti^tl/tfciv^yy;^^!, 
(I g) lil^tbtfei^T'J-M, 

(i h) mmm^r^timmmmmm. 
( i i ) man^^^o^t§?p©^^ma> 
(i j) i^s%ti/T=&iv^f^a, 

(I k) lil^f UtfeJ;^ti#i^ 

(in (ib) ^f, (ik) (D^-rn^(Dm^ hm-Km^m.^ ^ titz. 

m ; 

*/c % (II) R 2 #\ _hlE©»©o*>© (a) T^^S^/ct^T^^^ 

(lib) tii^tit* <£^jE®M*y;i/3r;i/S, 

(He) S^a^^UTt, iv^^T^^a, 

(lid) IHS^f itt j;i«t;k;h. 
(He) Ill^f It*; x^r^T-Jvm. 
(II f) IM^f UttJ;^77;WH, 

dig) s^^^-UTtxivNTU-^a, 

dih) mmm^^^mmmmmm. 

(in) JlMC^tirfr^frij^M^ 

(ii j) mmm^iyx^^^m^mm. 
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(Ilk) «£»fc^LTfc«kV*«3fc£ai5Sak £/cfcfc 

(in) ±sb© dib) *^t> (iik) ©^rn^osa^M&ji^b^s 

R 3 C£^T, (Ib)^Mlg), ( I j ) , (Ik), (lib) ^t, 
(Ilg) , (II j ) . fc<fctf (Hk) (D rug&Sfe^UTfc.fc^J 1~ 

(lb) fcitf (lib) S^»£*UT=fc J^itgOifcT^^vai: UTte, 
liS?:f btt iv^^HS, m^A'*, yPtVWS, ^>^;k 

(I c) feitf (He) lil^rf UttJ:l^M7;^;HJ:ltli, 

X't, -fy^D^H, t e r t U £tz 

(Id) fcitf (lid) Utt J:v>3»ttT^^;H6fc Utll 
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(I e) jrl&Zf (He) IfS^f Ut* &^T)V>r— )VmH LTfi, 7'J 

(I f) fcitf (Ilf) fiittb-C^J:^77;K;Vfii:lt(t ^> 
p - ^ h > 3e fc f£ p - bn^v ->*;VS# % 00 a* -T S 

(I g) fc£t>* (II g) g&**WOTt> <fc^T U -JVl&t Itti, 7x^ 

(ih) (iih) ^11? ^^t^Miili: btlt 

(h-l) ItS^^Utt ^V^^J^^^^^T-it^S^^nTc, 
JX^l"*, ^DkVH, y^A^. ^>^>>l/», ^^r->^*, ^V^DE' 

z>gkmm?iz&vmwk2ftft, =^^jm, -/u^jum. y^jvm. 

^y^-jv^ ^^■iyjvm. ^yyDtvn, ^y^f;^ sec-^fM, 

t e r t -Zf^JVm. n7v\dJV?t?-JVm, V 2 U^U\£JV^ jvm. 

uzr^-JVtj-jvM. V{7u^r^-)V^^-)vm. y#u^y?-)V*?-)vm. *y$ 
mm. 

(h-3) iia^tit^ k^mmummm-emmwmztit^ *^;vm. 
yntivn, zf^)vm. ^*-yjvm, -iv^wjvm. 
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-r v y^-jvm. sec- -f?-)vm, t e r t - d y n t^y 

*/9 U-?U\Z)V3L?-)\,m, ^>^Dyf;Mf;H, ^^D^^x^V 

(h-4) tti^fi/t^ <fcv^fn*jLiii3i»_t©, M^Si:u-c#a-r-5 
naum:: J: vmmzftfc, y'u^jvm, 7*)vm. * 

>^;i/S, ^^r^;wa, -fyyuif/H, -fV7>;i/i, s e c -y'^jvm, 

tert-Wl, i/2 U7°U\Z)V* ^71/^, 7 U7°U\£ )V^?- V 
?xn'7*^j]/*3-)l>m. i/^D^Jl/xfM, n^>5=yvy ^7«> 



d<£> (h-1) (h-2) fc&^T, rt^S^fLTfe J:v^§Jg:K 

h'y^^ hV 
7 -f > K U 'f v-f >K'j ^ >x-f ^ ^y* y 7i/«, ^ > 

y-y-r-— 7i/S. ^yx^^-9-y;;i/S, ^yn;n, ^ y # y y ^yy 
^y^^s, ^y ^r-y-y-^s, y^^^-;«, ±7*W— jvm. twv 

^m. y'-r-y^-^a, 77;v/^y-y;« v ->*^>y*7^-;i/a, ->'^>y*^ 

71^ £ fete t- h7b K D y*/^ > y* ^ ^ 7 x - ;Hf 1 6 C i: ^ t- 1 § t 
afc/c, C<D ra^»?:WLT^J;^^#B^^Sj tltlt ^yH'j;n, 

^y^yjM, 7x7 71^7^1, 77^/^y- 
v*— y jvm. r h 7 1 K o > y 7 ^ *fciifh7bh*D ^ > y> 
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d cy (h-3) (h-4) iz&^x* ra«ia6«:%uT'fc ji^taip* 

— ^^kr^^^^a, ^^-y--;^ ^^7^y-;v». ***** 
- ;im £ t*^ * * ^ ^ * - % & - * **t? # . vf a y s> - jvm. 

7WM££f L>^%(Dii lt#J/7t§- i:^-r*#5. 

(h-2) (h-4) ic&^-r, rs^»£ ut^&tsmsi^ 

Cl*lP>© (I h) iSXtf (Hh) ©tpTMi. (h- 1) e«fctr (h-2) 
$?£U<, (h-2) *M*fc#*bV*. 

(h-2) (ife^tll a«ia6%WU"Ct»«kv^S : jK**«a6i:^TJi 

tuv^v— y yn/\r**7 x.— jvm. fb7H 
^£ «t ys&£jh,fcigffl^sJS«Si: ixTti, ^^^S, 

L/ v\ 

(I i ) &&Zf (Hi) ^SJK^fc£fc*fiSfllJSt?iS$63£fc UTte, 
(i-1) ««***U-Ct» «kv^«***fl*"Cil[«*lftSti'3fe. 

(i-2) MU£fc*u-c& ±\<^mMmmmm±(Ds mmmtox^-r 
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zmm^KX 'jii^/c. 3L?-vym. y°u\£uy^ y-r-^a, ^y 
(1-3) wmmtrnvTh ^^mmmm&X'mmwm^titz. ^vy 

fcfc 

(i-4) «»afi%^l/Tt» J:VNftflHK*S||g6±(0, I^SJ:bt#St§ 

najs^tjiyaiji^tife, x^-uva, ^nei/vi, y^-^a, ^>-r 

C (O (I i ) (Hi) CD *T?fck ( i - 1 ) *J J: tf ( i - 3 ) * 

( i - 1 ) **J: y#£ Uv\ 
ccd (i-1) (cfev>T(i, lil^tltt i^ffiSiiS-eggi 
matiti, zL^yym. ynei/>a>W£Uv\ 

Z(D (i-1) fcitf (i-2) iz&^-c^ ri^i^tbttctv^fl 
^ISIBRSJ £l/Tf£. ^-:c^i;l/^ 7'J/H, fcTDy;^ b^V'J/H, -f 

\ZV ^-^r-y-^-^a. h 

u t ;vs> -f > k u -r v -y > h y ;i/a, * vx-r ^ #*y y jvm, * 

^t^y-^— ^yx^+J-yy ;i/a> -fv^yy/ns* 
u^^7vs, =¥y^ri7-y-;i/», y#^y^;i/a, t7f >j^;h, t?v 
sj—jvm. 7 *w=-)vm. 7i7f7^-;«, yj-M, *y-y?- 
—^a, 7*f ^a, #;w^y-y ^>^/7 7-jh, -y^>y 

fi"7i^H > t- h 5 K0*;W^/-«J fb7tKD^>!/7 7 

^< v x-f 3 # v* y ;va. y y* y 7 * y XHr y y ;i-a, 
ai, -fy+>"JM, 7x;#i^^-/n % 7i;f7^n, #;w^y- 
y;i/S, ^>V7 7-;n, ^>yf^7x^i, fh^bKD^/w^ 
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(i-3) Uit/ ( i - 4) C*5l^T. I"fi$|»£* U "C & J: V>fg*P^ 
3gJ3i£j fcLT&, rb7th'n77-;H, fb^tHnfx-M, 

y *; - tf ^ v d — -f y -r ^ isry u jvm. -i ^ #\r u -)vm. -y ^ 
^^/y^-;n> ^-#-9-v*y-;ns, *=¥-y-v*y ^^—jvm. *t 

^ft^:^^ Lt^^CDi: L/T^iJ^i-^ CI ii^T-g-^. 

£7c (i-2) *5 J: (i-4) fclfc^-C, rgHSJ: UT^tS^SM 

(I j) fcJitf (Hj) lil^f Itti^S^ltli: UTii, 5^— 

7'j;n, fD'j^i, vi^yy^va. -y^^/'jm, ^-y-vy ^ 
a, -f vtf^-y-yy;^ f7i/^n> try^ns, try^-;j/«, try 

y^^ #v y -r ^ # v*y ~;va, -r ^ #v v y=-)\>m. v 
#*u-yy i/->v^ ^TV^m. 

^i7--;wa, ^e^^^y-^H, ^^-=¥i7--;vs. ^tz^^r^JVy it-Jim 
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k u j>v&. -fv-fv h u ^ > x-r s # y u ;n, s> 

>X;*3f -9- y u j y )vm. v * y y v v=-)vm, 

-y- y =.)vm, 7 $ =7 v-jim. -7-7fj ^-;va, t ^ y 71;^ 
i7-^*~^a % ^aiy^T^—^a, yy-;«, ^—^ak y^-y^— 
#;w*y— y ^>i/f^7x-;n, -r 

t H D v V5 1 ^ 7 x - % 1 6 r i: *Sf f S „ > K y ;!/ 

a, ^>x-f ^>y7^-;i/S. ^vx^-^r-y-yy 

y— y;n^ ^>y*7 7-;vs, ^>y^^7x-;n, -T h ^ n k n # 

y— y rb7tKn W77 — 7« * 7c {±5^ h7hKn ^ > 

cm) Kfctfs, R 2 ^R 3 i:^^uT7T^i/-c=fc z^smmmmmt u 

-cii, T^y^vSR, Tt'f^vi, t'n-;vi, tfuy^VJiL l^y-;> 

tr^ yp >3s, ^ try—Arm. -f v-r ^ ^y— -f s ^/d >at, 
-r ^ ^y y s> vast ^-^r-y-y y ->* van, tf ^ y ^ >^ ^ ^ ^ * ^ 

^5->*>^ ^E7W7^y>^ 7* y >3», fh7tHn^7';>i, 

^y-;vjst, 7aiy#-9-^v3s, y^j^TV^/m. y°v>m. >m* 
*))VA y—)vm £ 7c l±f ^ b K n 77 y—jvmm * m&-? & z. z *«-e # s „ 
73>ye»«L eny^vs, t^'j^^, tr^9^>», ^tr^. 
=E^7*y>3», ^/cii^;*^;^* y >^£#£u^fccD£: ut 

( a) 7jcf^ 

(b) m%km*misx&&^mM®i7A'*ji<M, 

(c) llS5:f lttJ;^Mt7M;H. 

(d) E&ssr^ru-ct, x^m^TJV^jvm. 
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(e) l^l^f Utt k^TfrtT-JVm. 

(f) mWkM*mis'c&&^T5Jv*jiM. 

(g) f^l^fl/tt J:v^TU-;^a. 

(h) ^s^^^^^iginj^^ma. 

( i ) mmm^-Z'es&^fmmcDittmmm 

(b) m.mm*mi;-ct>£^m.m*kTJv*ji<M. 

(c) bttiv^StT;^^ 

(d) til^f it^j;v«7;v^m 

(e) its 4 1 it ^ i 7 - 

(f) mmm^mvct>^^T^jv^;vm, 
(h) mmm^z^timmmmmm, 

( i ) JISM^tirk^fa^Siif* ; 

(b) w.mm*mis~c*>£i<^m.mw:TJi'*rJi'M. 
(f) s^S^lt^ J:v^7 7;^^;^S, 
(h) ^Mi^^^^^fn^^ma ; 

(h) mmw^*&ti$mmmmmm^ifr&isi<\ 
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7 , De^x;n, ^>^y-r;i/S. hvyjv* 

xny^^jvm. t:/^D-r;i/a, ^vv'-fM, 4 -p< b^r^^vy^^s. 2, 
4, 6 - h y ^f;Kv^;H*fe»t7 y^)vmm(£>T*/)vm. tfritt 

;ns, 2, 2, 2 - b y ^PDa:h^>77;i'7K— jvmmoii 
jvA* — b$im&m. £tz&'<yi?jvm* P h^^v^s. p -- b 
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2 _ (*;/<V^7i V- 3 zc^l/g, 2- (9H-*;M 

y-^-2-^;l/^-^r-» xf-;H, 2- (l, 2, 3, 4-xh^tKn^ 
^>y77V-6->f;l/^» ;n^;l/8 % 2 - (1, 2, 3, 
F D >>'X>/f ^7 1 V - 6 If 2- (1, 2, 3, 4 

-Tb7bb'D-9H-i7;W^/-^-7-^;W^ N » ^i^-^ft^^U. 

£U<te2- (9H-^;w^/-;v-2-f;v^^» ^ ivm^m-t . 

-T^4o*>> 1- [4-^>^W-3- [ ('O^) (^5=-^^^^ — 
)V) T^y] 7x^;H -2 - C [2- (^y^/f^7xV- 3 --Y^;*^ 

^>^75;] 1- [4 vsJ/ptf^rS/- 3 - 

C (y AO r^y] -2 - [ [2- 

/<>»/7 5 >- 3 --f jvx**/) xf;H ^>->Vi^T ^ ^ ] ^ v» 1 - 
[4 -/^ 3 - C (^vs^iO (^^;i/7x;i/^-;H T^y] 7 

31— -2 - C C 2 - (9H-Wl/-^-2--f^*^) jl&jV] 
>^;V75 7] S l/ s 1- [4 -<*>i?JV**?S'- 3 - [ (^v->*;i/) 

(*^;l/>Ul/* — AO T ^ y ] 7xr;H - 2 - [ [ 2 - ( 1 , 2, 3, 4- 
r b 7 t K D y ^ V V f ^ 7 x > - 6 - -f JV^ =3r ^) 3i^-;V3 ^ >s/;vt ^ 
y] 1- [4 -^v^A**^- 3 - C (^>^*A0 (y^A^A- 

t^-AO T^y] AO -2- [ [2- (1, 2, 3, 4-f h7tKD 

^>v*7 7 >- 6 --f a-;*^^) ^vsovy ^ > ] ;x 1 - 

q 4 -y<V<y;l/^-^->- 3 - [ AO (^^V7>M- AO T ^ ^ ] 7 

3x-;l/] -2- [ [2 - (1, 2, 3, 4-^h5>fc:KD-9H-77;l^y- 
7 --r^jfr^s/) :t^A0 ii/VfrT^Jl zn^yv, l- [4-^>^ 
A/;fr3^>-3- C (^>^A0 (^>->*;i/7>;v^— AO T^y] 7x- AO - 

2 - [ [2- (^vm7x>- 3 A-;*^^) x^-AO sOiSJlT* 

yi^i^yv, i - [4 -^>->*;v^-^->- 3 - C AO A** 

;V*xxA0 T^y] 7xxjH - 2- [[2- (^V^/7 7 >- 3 )V* 
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3r>» 3L?-)V] W;l/7?;] x#y>, 1- [4 -^>^7M-=¥->- 3 - 

[ (^y-yji) )V )\> *=.)),) r^y] -2 - [ [ 2 - 

(9H-^;v;^/-;i/-2-^w^) x^;i/] ^v^Vi/T ^ y] x#y> v 
1- [4 -s<y 3 - [ e^yy )V 7. )V *=.))/) 75 

y ] y x«=Jl>] - 2 - [ [2 - ( 1 , 2, 3, 4-^h^t: KD^V^/f^ 
7i>-6 --r;i/^-^->) x ^>^;i/T^ 7 ] x# y > % 1 - [4 - ^ 

^] - 2- [ [2- (1, 2, 3, 4-fb7HKD^>V77>-6-^ 
friS^V) ^>y;l/T^y] X^yv, 1- [4 -^>':^7l/;t3r->- 

3- [ y^y] 7x^;v] - 2- [ [2 

-(1, 2, 3, 4 b 7 tl KO- 9 H-#7l/AV-;i/- 7 --f 7l/;*#i/) 
^^71^3 s<>i/JVT5. J~] X#y 1- [4-700-3 - [ (^>^7l/) 

^7l/*;l/*— 71/) T^y] ^ai — 71/] -2 - [ [2- (^W^;* 7 
>- 3 -^;l/^^rS/) ^^71/] /0^;V7 ^ x# 1- [4-7DD 

-3- [ ('O^A') (p< 5^71/ 771/ 7fc^7lO T^y] 7X. — JU1 - 2- [ [2 

- (->^>V*7^ V- 3 --f7l/;*3f ->) X5=-710 ^>->*;i/y^y] 

1- [4-7DD-3 - [ 5=- 71/^.71/ T=*y] 7xx 

71/] -2 - [ [2- ( 9 H-#7WW— 71/- 2 - .rt^^r ) X^;l/3 
7PT 5 J 3 x#y> % 1- [4 P P - 3 - [ (^>^7l/) *)l7.)Vfr 
—)V) T^71 7ix;V] - 2- [ [2 - (1, 2, 3, 4-fb7tKD^' 

^vW7i> - 6 --r 7V^-ar>» x^;i/3 /<>S7;i/T5 y 3 x# y >, l 

— [4-7DP-3 - [ (^>277lO ^71/7.71/^^71/) T^7] 7x^x 
7V]-2-CC2-(l, 2, 3, 4-fb7tHO^W77V-6-f 
71/^-^r^/) X^7l/3 ^>'^75 7] X#y>, 1- [4-7DD - 3- 

[ (^>^7l/) ^)V7)V^-)V) T^3 7xx;K| - 2- [ [2- (1, 
2, 3, 4-t- b^fcl HD- 9 H-77 7W^/-7l/- 7 - j JV***/) X^7l0 
^>^»'7?7] X^?7X 1- [4-/0^-3- [ (y^7U 
757] 7xx;V] -2 - [ [2- (^7!/f^7x7-3- 
-f7l/y*-3^>) xf;i/] /<V^75y] x#y> % 1 - [4-70^-3- 
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[ (7 ^)\>7*)Vft— 71/ ) r^y] 7i-M -2 - [ [2- 

^>^7 7>-3 --f 71/ 3L^)V~\ ^l/Z/JVT^ 7] 7 >s 1 - 
[4-7*n^r-3- [ *-;kx/Ms— ;10 7^7] 7xr;n 

-2 - [ [2- (9H-*;W^/-Jl/-2-fW^» x^;i/] ^>^;l/T 
^ 7 ] 1- [4-'7'D ; e-3- [ (^V2/;V) (7^71/771^ — 

71/ ) 7?;] 7:n— 71/] — 2— [ [2 — (l, 2, 3, 4-fb7hKn ^ 
y:/^7i>-6-^M^» ^>->*7V7^ 7] x#7>, l - 

[4-7*0^-3- [ i^^VJV) (7^71/771/* — ;10 757] 7i-;H 
-2 - [[2- (1, 2, 3, A-J-Y^M FDy'^V!/7 5 V- 6 --f 71/;* 
3^7) x^-;l/] /<V^7l/7^7] x^y> N 1- [4-7'nt-3 - [ V 
(7 5=71/ 7. 71/*^=. ;V) 7^7] 7x— 71/] -2 - [ [2- (1, 2, 3, 
4 --r h =7 t K D - 9 H-#;W^y— 71/- 7 --f JV**-» x^-71/] ^>^7l/ 
T ^ 7] X;$?7 1- [3- [ (^>^7U) (7 3-)V7.)V*— )V) 7^7] 
7xr;H - 2- [ [2- (^>m7i>-3-^f;W#7) x^-;v] 
^>->*7l/7^7] x^7V, 1- [3- C (^v^7V) (7 71/ 7 71/* ^71/) 
7^7] 7xr;H - 2- [ [2- ( if* > 1/7 7 > - 3 - -f * f) ^ 
71-] *l/i/)V7 ^ 7 ] x#7>, 1- [3- [ (/^>S/*7l/) (7 ^71/77^/fc — 
71^) 7^7] 7i-JH -2 - [ [2- ( 9 H -77 71/^7*— ;l/- 2 -^7l/;fr3f 
:x^;i/] /^>->*7l/7 ^ 7] :n#7>. l- [3- C (^>^7W) (7^71/ 
7>7l/* — 71/) 7^7] 7 ^—71/] - 2 - [ [ 2 - ( 1 , 2, 3, 4-^h^H 

H n>>*^>v'f^7x v- 6 -^rjv^r^-y) xf;i/] /<>:77l/7^7] x#7 
V, 1- [3- [ (^V^7l/) (7 ?-J]/*Jlfr-JV) 7^7] 7V] -2 

- [ [2 - (1, 2, 3, 4-7h7kh'D *7/* V!/7 7>-6-^ 71/* 3r 

3L?Jl<] /^V^7V7^7] X#7>, 1- [3- [ (^>^7U) (7?- 7V 
7.7V* -71/) 7^7] 7 x— 71/] - 2 - [ [2 - ( 1 , 2, 3, 4 - t 1 h 7 H 
K P- 9 H- 77 71/7^7-71/- 7 --f 71/* 3-7) X^7l/] ^>^7l/7^7] X# 
7 7, 1 - (4 -^>^7l/*3^>- 3-7^ 7 7x— 71/) - 2 - [ [2 - 
^7l/^7x>- 3 --f7V^^r^>) X^;U] ^>^77l/7^7] x77>, 1 

- (4-XV^;W^^-3-7^7 7x^) -2 - [ [2- 0>*^>7*7 
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7 >- 3 --f JV***/) x^Kj ^yV)VT 5 7 1 x£ J 1 - ( 4 
^^f$/-3-75;7x^l/) -2 - [[2- (9H-jjW-;i/-2 
--Y;i/^-^r^) ^>:77l/75y] :n#y>\ 1- (4 -^>$/';l/^dr 

->-3-7^;7x-;l/) - 2- [ [2 - (1, 2, 3, 4-rb7hKO^ 
^>VY^7x>- 6 Asit^V) x^iO ^>^;i/T^y] x^? ; 1 
- (4-^^»^>-3-7^7ix^) -2 - [ [2- (1, 2, 3, 
4 -t- b =7 \l Fn^>!/77 >- 6 -^JV^r^i/) ^v^7 5 

y ] y l-(4 - ^>->';V^-^r^> - 3-75;7 xx^) - 2 - 

CC2-(1, 2, 3, 4-fh7tKn-9 H-^^l/-;!'- 7 ;W 

jx^v] ^v^7V7 5 y ] 1- (4-^00-3-7^7 

31X17IO - 2- C C2- (^>>;^7iV-3->fM^» ^ 
y^;V7^y] m# y 1- (4-^Dn-3-7'77x-jV) -2- 

C C2- (^>y77V-3-fW^^) 0:5=" 71/] ^>^7l/75y] 
7 >, 1- (4-^DD-3-7577xx;V) - 2- [ [2 - (9H- 77 71/ 
/•^V— 7V- 2 --f 71/;*^) 3i^7V] ^V^7l/75y] x#y>. 1- (4- 
^DD-3-7^7 731— 71/ ) - 2- [[2- (1, 2, 3, 4-~r hytF 
n^^>y'5 : -^-7ai>- 6 --f7l/^-^-» :n^7l/] ^V^7l/75y] x^7X 

1- (4-7DO-3-7^7 7xxjV) - 2- [ [2 - (1, 2, 3,4- 

r b 7 t K n ^ > ^/7 7 v- 6 - ;^ x.^;i/] ^ v^;VT 5 y ] x 
#y>, 1- (4-7UD-3-7?; 7 3ixi7l/) - 2 - [ [ 2 - ( 1 , 2, 
3, 4 --r h7 fcl KO- 9 Yl-ljJUA)f— )V- 7 -^71/^-^^) x.^71/] ^ V 
->*7l/T 5 y ] X# y > x 1- (4-7*0^-3-7577 3ixi7l/) - 2 - 
[ [2- (^>V5 L ^"7ai>- 3 --T/M-^S/) X^71/] ^>^7l/75y] 
X3?7X 1- (4 -yp^- 3 -75 7 731—71/) - 2- [ [2- 
v*7 7 v- 3 — r jvjr*-» x^7V] ^>^7l/75 7] ^#7 1- (4- 

7'P^E- 3 -75 y 7 31X171/) -2 - [ [2 - ( 9 H — 77 7W^ V*— ;i/ — 2 — ( 

JV^lrZ/) xf-71/] ^>->'7l/7 5 7 ] X#7 1 - (4 -7*D^- 3-7 5 

.7 7 31X171/) - 2 - [ [2 - ( 1 , 2, 3, 4-fb7t HD^77^7 

:x>- 6 --f7l/;fr^>) X^7l/] ^>^7l/75y] 3i^y>. 1- (4-7*0 
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3 -75 J 7x^) -2 - [ [2- (1, 2, 3, 4-fb7t KD^ 
^>!/77V-6-i';W^^) ^>^»7^7] OQ^r 1- 

(4-7P^E-3-75 7 - 2- [[2 - (1, 2, 3, 

7 b K n - 9 H - - 7 - ^ x-f-W ^>$/>7^;] 

:n#y 7, 1 - ( 3 -7 5 J 7 3L — JI) - 2 - [ [2 - (7^>yfi7x> 

- 3 — 3L^)V~\ ^V)\>T X^yx 1- (3-7577 

;V) -2 - [ [2- (^/7 7> - 3 — f7V;*=^» ^ 5^710 ^7^7 
^7 5 7] y 1 - (3-757 7 ol—)V) -2 - [ [2 - ( 9 H - 77 
;W*V*— 7V- 2 -771^^:7) ^7V] ^7:7^75 7] 3i^7>, 1- (3 

- 7 5 7 7 x -71/) - 2 - [ [ 2 - ( 1 , 2, 3, 4-fb7t:HD ^ >7* 
^^-7x>- 6 --r;l/^-^r-» ^^7V] ^>i/>7 5 7] :n#y7. 1- ( 3 
-7577x-;V) - 2 - [ [ 2 - ( 1 , 2, 3, 4-rb7tKD^>V* 
7 ^ V- 6 -7 71^^:7) ^V^7V757] :n# y 7, 1- (3-7 
5 7 7xr^) - 2 - [ [ 2 - ( 1 , 2, 3, 4-f h7t h'D- 9 H-^^ 
/^V— 71^-7 — ( ^7:771/7 5 y 3 m^7V, 1- (4- 
^ 7:7* 71/^-^-7- 3 h D^3i^7l/) - 2- [ [2- (S^>y^;*7aiV 

-3 r 31^- 710 ^77*7V7 5 J ] X# y V. 1- (4-^7^71/ 

*^7-3--hD7x^;l/) - 2- [ [2- (7*^*- ^ 7 - 3 - 7 7^;* 

=3^7) ^-^-JVl ^7-771/7 5 7] y > % 1- ( 4 -^7:7 71^^:7- 3 - 
-hD 7 ^ — Jl<) - 2- [ [2- ( 9 H-777W^y — 7^- 2 - 7 7U;fr 3r :7) ^ 
^-71^: ^7-771/75 y] 7, 1- (4 -^.7-77l/7j-^r-7- 3 -— h n 7 

oc^7l/) - 2 - C [2 - ( 1 , 2, 3, 4 - f b 7 b H D^>V'^t7x> 

- 6 7V73-^r-7) ^^7V] ^7-771/75 y ] X.^ y 7. 1- (4-^77*7V 
**-y- 3 h D7x-;i/) -2- [ [2- (1, 2, 3, 4-^h^HK 

n 7^ > 7 7 > - 6 - -r ^7) x^yv] ^777i/75y] x^7y, 1 

- (4 -^77VM-3r:7- 3 h U7 x. — )V) -2 - [ [2- (1, 2, 3, 
4 - fh7tHO-9H - 77 71/7^7"— 7U— 7—7 7l'7}" : ¥"7) 3L^7V] ^7:7*71/ 
757] X^7>, 1- (4-^DD- 3 -xK07xx 710 -2- [ [2- 

(^VW7i>-3--fW^) ^7-7*71/75 y] x^7 7 
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1- (4-i?DD-3--hD7xz;V) - 2- [ [2- (^X>^7 ^ >- 

3 --f ;i/^-^r-» ^>->*;vt^ ;] x^y v ( i-(4-^dd-3 

h D7x^l/) -2- [[2- (9H-*;W^/-;l/- 2 --OV** SO 
i 5=- 71/] ^ y ] JX^/y, 1- (4-^DP-3--hD7i^ 

;i/)-2-CC2-(l, 2 , 3 , 4-fh7tKD^V^7xV-6 

--iiv^ir-y) 3L*)v~\ ^^i/jvr ^ j3 1- (4-^00-3- 

- h D7x-^) - 2- [[2- (1,2, 3, 4-rh7kHD^>y7 
9 >— 6 --r 7V;fr3rtO 31^-;)/] ^>t;>i/7 5>/] 3i# ;x l- 

D - 3 --hD7x^;l/) - 2- [ [2- (1, 2, 3, 4-fh7tHU- 
9 H -#7W^— 71/- 7 71^3^) jl^i/) ^^7 5 7] 
1- (4-7'P€-3-xh07i —71.) - 2 - [ [ 2 - (i7^ > V^^" 7 jc 
V- 3 --<7l/^-^->) 31^71/] ^>^T^y] 3i^y>, 1- (4_y D ^e 

- 3 -xbD7xx;V) - 2 - [ [2 - (S/XW7 7>- 3 --OV/fr^SO 
31?- 71/] ^>i/'7l/T^y] -C^yV, 1- (4-7D€-3-x)vD7xx 
710 -2 - C [2- ( 9 H-7j7l^y*-7l/- 2 --f7l/7t^ri>) ^^JPl 

71/ T ^ y ] zn^y^ l- (4-7D^-3-x;hD7x^;v) -2- [ [2 

- (1, 2, 3, 4 - f f 7 t K P > ^ 7 1 7 - 6 - # i/) m 
?-)V] s<>tSjVT $ S3 3L$j^s^ 1- (4-7Dt-3-xhD7xx^) 
-2 - [ [2 - (1, 2, 3, 4 - f h 7 H K U ^ >7*77>-6-^ 71/* 

31-^71/] /<V^7?7] 3l#y 1- (4-7D ; e-3-xhD7 
31-710 -2 - [ [2- (1, 2, 3, 4-rh7tFD-9H-^^7- 
)l>- 7 - J Jl>jr*Z/) 3L*)V~\ 5. y ] jc^ y > N l - (3 h P 

-2- [ [2- (^>y*^7x7-3-^W^» x^7U] 
^>->*7PT^y] 31^ y V, l- ( 3 -xi h V7 jl-JI) - 2- [ [2- 
^> % /7 7 >- 3 --r;i/^^->) 3i^-7P] ^<>^7l/T^y] 3i#y> v 1- 
( 3 -xx h D 7x:xi7l/) - 2- [ [2- ( 9 H-#7l^y*-7l/- 2 -4JV#%- 
zl&jVI ^>^JV7$ Jl 3i£y> % 1- (3 -xhD7xx;V) - 2 - 
C [2- (1, 2, 3, 4-fh7kKn^77 , ^7x7-6-^f^^ 
31^710 ^>^7l/T^ 7] X^7>, 1 - ( 3 -xi hny^-JU) - 2 - 
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[[2-o, 2, 3, 4-fh7kHDj;^y^77V-6-'f;v**^) 

JL^-JV] ^>^V7^ y ] X# ^ - (3--V07x-iV) - 2- 

[ [2- (1, 2, 3, 4-fb7kHD-9H-*^V'-^-7-'fW 

r 2 ^'^yy-f Jism-C'frz>fo^%affi. ftttflacw:, l- [4- 
^ >^7i/^-#->- 3 - C (^>^;v) ^;i/7.^7h— 7io 7^>>] 7x^ 

^] _ 2 - [ [2- (^Wf*7i>-3-fW^) xfM 
-f A'T? y] x# y 1 - [4 -^V^7V 3 - C (^V^IO 

^;V*7W*-;lO T^y] -2 - [[2- (^Vl/7 7V-3- 

-f X^;l/] ^W-r^l/T^y] X#y>\ 1- [4 -^V^l^^r 

<y_ 3 _ [ (p( ^;i/^;i/7j^ — ;v) 7^;] 7x-;H -2- 

y] l- [4 -^>^v^-^->- 3 - [ ('OSW (*^;i/x;v 

^-^V) 7^] 7 ^-AO - 2- [ [2- (1, 2, 3, 4-fb7t^D 
^>»/^*7x>- 6 — f;l/;*^>) x^;l/] ^^^7 5 7] ^7V, 
! _ [ 4 -^>^A^-^^>- 3 - [ (^<>S7;l/) (*^/l'*;l'Jfc — -AO T ^ 
y] T7x^;V] -2- C [2- (1, 2, 3, 4-fb7tKD^V7'77 
>- 6 -J x^;V] ^77^^7 5;] x^?7V, 1- [4-^> 

^7V^-#->-3- [ (-*V5>7lO (^f^7>;V^-;V) 7 ^ V ] 7i-JV] - 
2 - [ [2 - (1, 2, 3, 4-fh7t KD-9H-^;W^/-;l'-7-'r 

x^7V] ^w-r^r^y] x#y> % 1- [4 -^>^;v^-=3p-> 

— 3 - C (^v-s^tO ('O^v^i/* — 7P) T^y] 7x-;V] - 2- 
C [2- (7^7l/f^7i7-3--f^*7) x^;i/] ^ > W ;U7 ^ 

y] in^yy, 1- [4 -sOi/Jl/***/- 3 - [ (^VSW (^>^;l/* 
7^^] 7xx;l/] -2- [ [2- (^77777-3-f^ 
=3r>>) x^;H ^7^^7^7] x*y>, 1- [4 -^>^^^r->- 3 

- C COSW (^>y;i/^A^-;l/) 7^y] 7xx;l/] - 2- [ [2- 
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7 ^ y ] y^ — JV] - 2 - [ [ 2 - ( 1 , 2 , 3, 4-fh7tKD^>y' 

^#:7x>- 6 --r;i/ x^^] ^> v /-f;vr5 y ] y l - 

[ 4 - 3 - [ > ( * > ->*^^ )V) 7 ^ J 3 

7i-M - 2 - [ [2 - ( 1 , 2, 3, 4-fh7kHD^V!/77>- 

6 -^;^^^r->) ^>W;^7^y] :n#y>, l- [4-^v^/;i/ 

^-^r>>-3- C (^V^T^l/Tfc— J^y] :7jl^;10 -2 

- [ [2- (1, 2, 3, 4-fh7tF0-9H-^;W^/-;i/-7-^;i/ 

;t3r>>) ji^A] ^V!/-f;V7^] x# y v % l - [4-^nn-3- 

[ (^>^7!/) (y ^7l^;i^~;l/) 7^y] 7oc^;H -2 - [ [2- 

7 a:>- 3 --T;i/^-dp$/) ^>W7V7^y] :n#.7> % 

1- [4-/7 00-3- [ (y f^;^*— 710 7^y] 7xn 

7i/] - 2- [ G2- (^>i/7?v-3 — r;v^-#^) ^^i*-] ^vvv^ 
r ^ y 3 l - [4-^dd-3 - c 

71/) T ^ -7 ] 7 a: — ;V] -2- [ [2- ( 9 H-^JVAir— )V- 2 ;!/;*=¥ 

3l?-ji>] ^>vW;v75 7] x^?;v N 1 - [4-7DD-3 - [ 
->*7i/) (^^;i/7,;v^— 75;] 7i-;H - 2- [ [2 - (1, 2, 3, 
4 --r b 7H KD^V'/^7x>- 6 --f ;P^-^r-» x^;lO ^vW^ 
T ^ y ] ai^yv, 1- [4-^UD-3 - C («*>$>t10 { *<$-)V 7. )V fo- 
il*) 7^ y] 7i-^] - 2 - [ [2 - ( 1 , 2, 3, 4-^h^fc: KD^ 

W77V- 6 -4 )vx*-y) ^jvi ^w-f ;v7^ y] ^y v> 1 - 
[4-^dd-3 - [ (^>^7i/) (y 5=-;i/7.;i/7^— ;iO 7^y] 

-2 - [ [2 - ( 1 , 2, 3, 4-rh7tlHD-9H - #7W^ V* — 7l" — 7 — 

-r;^^r-» ^^71/] ^>vW7i/7^ y ] y 1- [4-7*n^e-3- 
[ (^>^7i/) (y ^7V7.;i//j-N^;v) 7^y] 7x^;n -2 - c [2- 
^^^7x7- 3 — OV**V) x^-;l/] ^>W;i/7^y] x^y>, 

1- [4-7*D : e-3- [ (^V^7l/) (y ?-)V*)Vib-)V) 7^y] 7xn 

71/] -2 - [ [2- (^7^/77 7-3-^;^^^) ^>^;V 
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7 5y]x*y>, l - [4-m-3-[(^v^) (y?-;i/*7V*^ 

71/) 75y] 7x-7l/] -2- [ [2- (9H-*^/-)V-2-fM* 

$/) x^;v] ^>W7l'75y] x#y>, l - 3 - [ 

£7;i/) (pt^loui^x 71/) 75 y] -2 - C [2- (1, 2, 3, 

4 -rb7t HD^>m7xV- 6 -^;V^-^r->) Xf;V] /<> W 7V 
7=1 y] x# y 1 - [4-^D^E-3- [ ("<V^7l/) (y-7-71/^71/*- 
)V) 75 y] 7x^] -2 - [ [2 - (1, 2, 3, 4-fh5tl t O^ 

>^/7 7>-6 7i/^3^>) x^;i/] ^ v W ;i/7 5 y ] x# y v, l - 

[ 4 _y u ^_ 3 - [ (^/P^/lofcxyiO 75 y] 7:r. — 7lO 

-2- [ [2- (1, 2, 3, 4-fb7tKD-9H-*;W^/-;l/-7- 

<fjv**i/) x^;i/] ^v^^7^] x#y l - [3- C 

71/) (^^;V^7V^-7V) 75 y 3 7x-;H - 2- [. C 2 - (^Vl/f* 
37 a: V- 3 --f ^7l-^->) X^7l/] V VW 71/7 5 y ] m#yv, 1- [3- 
[ (^>->*;v) (y T-JVT.Aib-JV) 75y] 7x-;H -2- C [2- ($7 

^>y7 7 v- 3 x?-;v] ^vvW7vr^y] x#y>. i- 

[ 3 - [ 71/) (y — 7V) 757] 7x^;H -2 - C C2 

- oh-*^'/- fr- 2 --f ;i/#3^» x^io ^yi/-r;v7?73 x# 

y y< 1 - [ 3 _ [ (^>->*;l/) (y ^7V7s7V^ — 7V ) 757] 7xx;H - 
2- [ [2- (1, 2, 3, 4-f h7t KB^VlT^x V - 6 ^ 
X^;U] 71/75 y ] X*y V, 1 - [3 - C (^V^7V) 

(y^*;W-fc-7l/) 757] T7:r.^;V3 -2- C [2- (1, 2, 3, 4- 
r h 7 t KD^>l/7 7 > - 6 - ^M^y) X^7lO 71/75 y] 

! _ [ 3 _ [ (/<y$;;i/) (y ^;i/7.7i//j-N— 7i/) 75 y] 7xx 

, p] _ 2 - [ [2- (1, 2, 3, 4-fh7tHO-9H-*^l/-;V- 
7--r;M"*SO ai^7H ^>y-f7V75y] x#y>, 1- (4-^>->*7V 
^y-3-7 5 7 7x-;V) -2- [ [2- (^>^/f*7 x V- 3 
7l/#3-» x.**l ^VV*^7l/7 5 y] X^X 1- (4-<*J/$>***5> 
-3-75 7 7xx;V) -2- [ [2- (?;^/77>-3-f^m) 
ai^;^ y<> W 71/75 y ] X^y >, 1- (4 -^V^7l/7j-^^- 3 -75 
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J 7x-;i/) -2 - [ [2- (9H-W!/-;V-2-fM^r^) x^ 

;H ^> 71/ 7 3 y] >s i - (4 3-7^7 

xx7l/) -2 - [ [2- (1, 2, 3, 4 - f h 7 b K D ^ > 1/ f * 7 x V 

- 6 --f x^7H :c#y>, i- (4-^v^* 

71/^^- 3 -73 y 7i-^) -2- [ [2- (1, 2, 3, 4-fK7t 

! _ (4 -^>^7l-^-dr^- 3 - 7 3 V 7:n—7l/) - 2 - [ [ 2 - ( 1 , 2, 

3, 4-fh7t:KD-9H - 77 7t/7^ V*— 71/ — 7 T JV^T^-is) JPl 

W 71/7 3 ^ ] :n#y>, 1- (4 - 7DD - 3 — 7 ^ 7 7 x— -/l/) - 2- 

[ [2- (^>^7iV-3-fmS') <*>!/-f 71/ 7 3 

y ] m# y> % 1- (4-7DU-3-757 7 xx7V) - 2 - [ [2 - 
^>V77V- 3 JV**?/) J^^-JVl /OW71/7 3 J ] J > % 1- 

(4-^DD-3-7577xx;V) -2 - [ [2- ( 9 H — 7V7W^V — 71/ — 
2 --f x^7W] ^W-f 71/73 7] x^y> x l - (4-7DD- 

3- 7 3 7 7xx;V) - 2 - [ [ 2 - ( 1 , 2,3, 4-rb7k h'D^V 

x>- 6 --<;l/yj-^r-» ^i^7H /*VW7l/73y] X^7X 1- 
(4-70D-3-75; 7xxi7l/) - 2- [ [2 - (1, 2, 3, 
7tHD^>7*77>-6-^;^^^) X^7U] /<V^;l/7 5 7] 
7 >, 1- (4-70D-3-7?7 7 x— 71/) - 2 - [ [ 2 - ( 1 , 2, 3, 

4 - T- b ^ H Kn - 9 H-777WSV— 71/- 7 ->( )V**f) ^^7V] 

71-7 3 V ] 3^2 7 1 - (4 -7n^- 3 - 7 3 J 7xx7l/) - 2 - [ [2 

— >m7iV- 3 -^JVJt^i/) x^7l/] ^>W7l/7 3y] 
y> x 1- (4-^0^-3-73 7 7xx;l.) - 2 - [ [2 - (^VV*7 
^ >- 3 --f 7l/;t^>) X^7l/] * WW 7W73 7] X#y"V> 1- (4-^ 
d^e- 3 -7 3 y 7 xxi 71/) -2 - [ [2- ( 9 H — 77 71/7^ V*— 7V — 2 — 71/ 

^r^-S/) x^7l/] ^W-f 71/7 3 x#y>\ l - (4 -yn^e- 3 -7 3 

^7xx;V) - 2 - [ [2 - ( 1 , 2, 3, 4-fh7k h'U^>Vf^7 
rc>- 6 -^OV^t^is) x^7l/] ^>V-T 71/73 y ] x^?7X 1- (4-^ 
O^E- 3 - 7^ 7 7xx;V) - 2 - [ [2- ( 1 , 2, 3, 4-rb7k:FD 
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_ (4-^^-3-7^71^) -2 - [ [2 - (1, 2, 3, 4-f 

b 7 k K d - 9 H - */l/^!/-^- 7 ^>W^T^ 

x*y>, 1 - (3-7^7x^) -2 - [ [2 - 
lV _ 3 _^ W ^>» 3L*)V\ frT^Jl x#y>, 1- (3-T 

>;7izjV) -2 - [ [2- (^>V77V-3-^;^^r^) x?-;iO 
^V!/^ik75y] :n#y>, 1- (3-7^7x-/V) - 2- [ [2- 
(9H-^/W^/- 71/- 2 — x^V] ^VW^T^^D x*y 
> % 1- (3-7?;7i^) -2- [ [2- (1, 2, 3, 4-fh7t 

Ko^vy*^7iv - 6 --r ;v^-^->) x^-;io V-f ;vt ^ y 3 x# 

y v% 1 - ( 3 _ T ^ j y^-)V) - 2- [ [2 - (1, 2, 3, 
kFo^V'/77V-6-^M#y) x^;v] ^>!/-</V75 7] x;$?y 
V % 1 - (3-7 5 7 7x^;V) - 2- [ [2 - (1, 2, 3, 4 - ^ h ^ t 
K D - 9 H-^il'/^/-^- 7 -f ;W^r N » 31^-71/] ^^^75;] X 

1 - ( 4 ^VfrHc^i/- 3 - x. h D 7 i — - 2 - C [ 2 - 
V- 3 — OV**^) ifM ^W'-Ol'T^y] 

v ! _ ( 4 - A >^/>^^>> - 3 - - h D 7 x-^) -2 - [ [2- 
>/77>-3 )V**c*/) X-^71/] ^VW^T^ 31^ y l - 
( 4 -xl>^;u^-=¥^>- 3 b U7^—)V) -2- C [2- (9H-#7W* 

2 — -f )V**V) X^-TVj ^>^/l/7§7] x#.7 V, 1~ (4- 
^ > ^ # 5^ - 3 - - h n 7 i - - 2- [ [2 - (1, 2, 3, 4 - t 1 
b7bb , n^Vyf*7z>-6-f^^r*7) x^-TVj ^vy*-f^7 5 
y ] .7 > v 1 - ( 4 l/i/)V**i/- 3-xbD 7 a: — 71/ ) - 2 - 

CC2-(1, 2, 3, 4-rh7bFD^>V77>-6-^;^^^) 
x^;V] ^V^^^] l^7> v 1- (4-^>^V^-^>- 3 r 
D7x-;V) - 2- [ [2- (1, 2, 3, 4-fh7kl«0-9H-*^ 
y—;i,_ 7 --f )V**i/) x^w] ^>^^75;] 1- (4- 

7D0-3--bD7xx;V) -2- [ [2- (^>V^^7x>- 3 ~^ 
)\s**-» x^;]/] ^>V'f;V7^7] X#.7>, l - (4-7DP-3-X 
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hay jl-jU) -2 - [ [2- (^>y7 7>-3-^W^) x^lO 

31^ 1- (4-^OD-3--bD7xz;V) -2 

- [ [2- (9 h-77;v/^/-;p- 2 -^/m-#so ^>W;i/7^ 

y ] y 1 _(4_^ DD _ 3 _-f D 7i^l/) - 2 - [ [2 - ( 1 , 
2, 3, 4-rb7tlKD^>l/f-^7x>-6-'f;^^i/) xf;H 
>W^T^y] i^y>, 1- (4-^OP-3--l>D7x-;p) -2- 
[[2- (1, 2, 3, 4 - r h 7 t K D ^ ^ V V 7 7 > - 6 - ;V ^ y ) 
^=$-)\<~\ ^>^^75 7] :c#y>, 1- (4-^DD-3--bD7xr 

710 - 2 - [ [2 - ( l , 2, 3, 4-rb7kKD-9H-^;^!/-;v- 

3--hD7ix;V) -2 - [ [2- (->*^>V*^^7ai>- 3 --T7W^-^r 
^» 31^>>P] ^>W7l/T5 y] Ol^y 1 - (4-7D^- 3-^h D7 

-2 - [ [2- (^>v*:7 ^ >- 3 ^^71/] 

-Y7VT^y]^^y>, 1- (4 - 7Dt - 3 - - h D 7xr.Jl/) - 2 - 

C [2- ( 9 H -7J^/^V— ;v- 2 --r ;i/^-^->) 31^- ^>W7l^T^ 

y] X^?7 1- (4-7*D^-3 -nhn7xxjl/) -2- [ [2- (1, 
2, 3, 4 --r h =7 \L FD^>Vf^7 6 ^ ^ 

> W ;l/T 57] oi^ y v % 1 - (4 -7nt- 3 - ^ h my x.—ju) - 2 - 

[[2- (1, 2, 3, 4 -t" h^H KD^>y*77> - 6 --T7l/>j-^r>>) 
^^•7H ^>V-f;l/7^7] zn#y>, 1- (4-7*D^-3--hD7xx 
7V) - 2 - [ [ 2 - ( 1 , 2, 3, 4-fh7tKD-9H-^;^V*-^- 
7 --Y7l/>J-^r->) ^>W7l/73 ^ ] x3f7X 1- (3-xJ>D7 

^— ^) -2 - [ [2- (^>7^7i>-3 — <)V*3cf) * 

>w^t^ ;i z-z j i - (3 -xhD7xx^) - 2- [ [2- (<y 
^>v*7 7 7- 3 --r;i/^-^r->) ^>w;vt^ y ] x#y 1 - 

(3--hD7xx;V) -2 - [ [2- ( 9 H - 7J^/^/-7^- 2 ;l/^-^r 

^y) oi^7i/] ^>y-r;VT^y] ^^y>, 1- (3-xfD7ix;H -2 

-[[2 - (1,2, 3, 4-fh7tKnyX>Vf^7x>-6 f7l/;fr 

=^>) ^l/V-i )VT 5 y ] 3i#y>, 1- (3-xhn7xx;V) - 
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2-[[2-(l, 2, 3, 4 - f h 7 k F D S/'A>y 7 7 > - 6 M^f 
*/) xf;V] ^>VW;VT ^ J ] J Vjfcfctal - ( 3--bD7x-/V) 
-2 - [[2 - (1,2, 3, 4-fh7kFD-9H-W!/-^-7- 

£1\ (1) CDA^CH 2 NR 2 R 3 COil^-C, R^T^^S^ 

S%tt*^h>ft^Oi:t, -JftsS (4) 

HNR 2 R 3 Q 

1 [4-b] X 

R lXV (CH 2 )nCHz-B 2 *~ R 1x ^(CH 2 )nCH 2 -NR 2 R 3 (4) 

[4-a] [4-c] 

c^cfi, r\ R 3 ^f>t/(r n tiisria^ra i^ufc&^u R 2 ii7^s^^»t; 

B 2 ti, 

(a) JUS, 39*fOAOyX 

(b) *-S/)V&.^*7-)V&* P - hS';^^:£;*5 i ;^*^®:*;l''-ft>'& J1 *•T■ 
(c) ra»y v^^AJfiSFiDflBl** ; 

] T-^^tiS^C WiMm^-m-t&T hVft^ft C4-a] fc, fg- 
l5.T^><b#^ [4-b] fc£3i'&i--5#iSc£, ^t5-k^fS, CCD 

n , A. A. e t a 1 . , Journal of Medicinal C 
hemistry, 10, 462 (1967) ;Larsen, A. A. et 
a 1 . , Journal of Medicinal Chemistry, 
9, 88-97 (1966), 0 - T ^ J V V ytt>&%b<D&f& : M a x w e 1 
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1 , C . E. .Organic Synthesis Collective 
Vol. 3, 305-306 (1955), y - T ^ J >T h Wb^CD^/S : 
Yevich, J.P. et a 1 . , Journal of Medici 
nal Chemistry, 35, 4516-4525 (1992)] (Dl3 

m^mm, s^^x—t^k fh7tFD77> (thf) , 1, 4-^* 

^V7 , Dt>x-f;V (IPE) , t e r t J- 

jv (mtbe) mcD^—T-jvzkmm. r-tr h — r-tb>> 

JU>rh> (MEK) , ^fWATU* (DM F ) , V *3-)V7*zYT 5 
K (DMA) „ N-^f;i/eD';Kv (nmp) v ^ 7 * i/ Y 

(dm so) mom^m®;. *#;—jv, ;k 2-yn/V-;K 1 

- j — ;K 2 - )vm<DT JVn—fr&mm^ft&terFi^M-t&ls 

mtfmifbHztfs C4-b] *mm*Mte-cmm}mm^z>m&&. m&om 

©tlilfC^lM^, )SllB 2 l:^ltl~l0it;K »^KIil 

— 5^^;^ $ hizts-^L < i ~ 2m^jvm^xmm^n^^. C4-b] 
$f£u<&o. i~o. 3^^^ini-5c ^cj; ELmmm it z. 

8 ffifflX* 8.1fci£%m-tZ> 2 0~ 1 0 OCcDi&gfgffil-e 1 ~ 2 4H#ffl-CHKE 

^tc, z.omis&mmmii^'c. (5) 
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[4-a] C4-c]- HCI HCI 



•iC t 

UMn 2 B 3 



HCI *1± ^ <5) 



HNR R ^ 

o o [4-b] o o 

R 1 -^(CH 2 )nCH 2 -B 2 *~ R'^^CCHz^CHa-NRV 

[5-a] [5-b] 

~ l o o°c©?ajg|gis-r*in^UT, ;v««Ufcfti^ fg— Bit ^ Wb-£r 

m C4-b] fcfc^Sit, C5-b] (D'rft-Jl'ltWl&m'r&Z.iHZ 

<fc y, fi©75 y b >ib&%a [4-c] <Di&izm<Jife%:, m^-f&z. £ 

^t't§. [5-a] £ [4-b] ^cD^J&ti. MfE— $35$ (4) <DWi& 

$Sffit::*5^-C, 0. 1-1 0fg^©tm ^iKIiO. l~2m : £JV(D 
tM%ffl^Sci:t:j;>J, 1 ~ 2 4 Pal -eiR§£ £ < JTOlf "T 5ifcA^*t5. 

i^i;, (1) ©AA^CH 2 NR 2 R 3 t\ Ji.c\ R 2 ^T^;V», £ b < 

^ yyit^mot : 0!I*fc£. tfilllf Hl^ltfS, 106 (1) , 8 

0 - 8 9 ( 1 9 8 6), ^tjtfCTakayuk i Kawaguchi e 
t a 1 . , Chemical & Pharmaceutical Bui 
let in, 41 (4), 639-642 (1993) in SB «iO £ 
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J:'J^tSvli:^t-t5. i-^Sct)*,, (6) 

O H 2 NR 3 O 

iJk 2 C6-a] HCI ^ ,A 

R ^(CH 2 )nCH 2 -B 2 R ^(CH 2 )nCH2-NHR 3 

£g HCI 

[4-a] [6-b]- HCI 

(6) 



R 17 C(=0)-B 3 n Q 

[6-c] 



R l/ ^(CH 2 )nCH 2 - NR 3 
[6-d] 



C^f, R\ R\ n&bZf^B 2 l±mm£mtiMt**&L, 
R 1 7 te. 

(a) T^^r^*, 

(b ) T;i/3#->» ; 

(a) mMs **«Clf©/ND^>, 

(b) ;i/^-#->X, T-tr h^a&^^JW-Kvg^y^K SfcfcJ: 

(c) ^ ^;nsxxr;H, p - b z/ )vm=^^7-)vm. b';7;^n^^> 

^H»«:^-r. 3 t-a^nSi^C, J3M«B 2 hVfk^tl [4- 

a] Mjryf^l! [6- a] 2:% ffi-g- 3 -It £ d £ «k U , H-t7 
^ y ^ b yfc&m C6-b] £-&/&U o^t*c:<d [6-b] 4)T^y*£, 
R 17 C ( = 0) — B 3 [6-c] -emiSft&TisJWtffl* *>\s<\±T 

>{fc-£#J [6-d] fc^-TSC^-eg-S. 
& <5 W£-jt» (7) 
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[— V H 2 NR 3 / \ R"C(=0)-B J 

S<° C6-a3 . V 3 [6 ~ C] , 

R 1 -^^(CH 2 )nCH 2 -B 2 *~ R 1 ^ ^(CH 2 )nCH 2 -NHR 3 

[5-a] C7-a] 



(7) 



^-^(CH^nCH^ NR 3 »- R 1X ^(CH 2 )nCH 2 - NR 3 

[7-b] C6-d] 



-cis^na ic, mMB 2 *m-rz>sr2-*m. [5 -a] m-mr^> 

[6- a] fc^i^^lt5;J:(:<j:iJ, ^-17 ^ J >r % — ;Wb -n^J 
[7 -a] o^t^O^HiT^^SI:, TVfrttM. £ b < t£T 

)v^)v^t^-y^)Vi^=.)vitm C6-c] t'nts^i^i'J, 75 vmrnm 

^© [4-a] S)fe»[5-a] !£-^T 5 WbUftl [6 -a] h 

m-^K fh7tHD77> (THF) , 1, A-V-A^V. ^V^D 
fc?;loi-x;V ( I PE) . t e r t - :7>;i/^ ^l^-^v (MTBE) 
31— J-Wmm. 7-teb— bl^K 7* b * 5=-JlOL^/l/$r b > (MEK) , 
^fWA7U' (DMF) , ^7f;Htb7? H (DMA) , N - 
f;HfD'JKV (NMP) , V**f-)V*)V7**ci/ Y (DMSO) 

[6 -a] ft, ^£^teT*5§fiJMJEv^Jt^&, ±Sa»&*/B^fc 

49 

_0158343A1_I_> 



WO 01/58843 



PCT/JPOl/00797 



^T^*^-fk#:©^fiR«:jqi^S«jfe^f>»i, [6- a] fc*»!W;»JBVvC, C 
WIB 2 ^ Iiott, a^b^bU^A, a^b^U *7A# 

(DH^ik^Q-k. ^Dyv^iMItlt, 0. Ol-lOfg^K #£U<J£ 

o. i~o. sfe^jvmuir&ztiz. «k u. sj^i@ia«:©*s-r«ci t**-ci-s. 

C©SJ6S«, - 2 0 *>f> 1 0 0 'CtfDMjgfSffl-e, 0. l~48H0t^ 

*g-r-5 d i:*«-c#s*^ 2o^p)5or©istit:, o. i - i mm-emm 

$^>(C^^U<^3~3. 5{g^E;l/(D [6 - a] b >#©7j< £ Si 

^f>^v^l^co. l-s^/Lcm, »*l/<liO. 5~2^e;u/ 

L©Jfc«W»^»JSrr-&JBU ^WJ^btlSiSB 2 1 t/H^lt 1 - 5 
L , #£U<}£1~1. 5LO, 5 — 5 0W/V%7j<iKb^ b V 9A&£$8u 0 

£;U< lii o~2 o%2K»{b^-b y ?j»mm*mtnv. o~i o°c, #£u< 

{*2~7'C©»ftttHT*, »U<«t#UJ&:**?>, [4- a] %^Ifo»Tl 

-cap*., $ 2 - 7 Tc©ajs o. 5 - 5 mm. u < it 1 

— SRtHKJ&SitT, irl7^y^K>^i [6-b] 5 % 

$ €>(Cj&5!»-JtSb"C 0-5 0°C©aS^fflT\ #£0< lil 0-3 0°C(DU 

mmmx\ mz&i ovr/v%m.m*m^xmwL&{t't&z£iz&Vs C6- 

b] CDi&£-&J&1-<5C£=&-e£<5 0 ^i:, R 2 i-fc:bt>R I7 C ( = 0) 

eene.T.W. et a 1. , Protective Groups i 

n Organic Synthesis (W iley— Interscie 

nee Publication) fcfB*fe£ tiT^SSm^&K^oT^JS 
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[6-b] tw % >>'^ n n x ^ > ^ T H F ^ * T\ 0 ~ 3 0°CCDi&^$g 

-tS (1) ©A^OR 4 (DJ:tt\ R 4 AJSiR 5 R e R 7 0J: 
§\ -JKsS (8) 



R" ^(CH 2 )nCH 2 -B z 
C4-a] 



J ^ 1) NaOH m 

O O 
R 1 ^^(CH 2 )nCH 2-B 2 



NaOH m II 
*- R , ^ X -(CH 2 )nCH 2 -OH 



[8-a] 



B 2 -SiR S R 6 R 7 



[8-b] 



2)HCI ^ 



[5-a] 



x 

R 1 ''^^(CH 2 )nCH 2 -OSiR 5 R 6 R 7 
[8-c] 



(8) 



[5£4i, R 1 % B\ R 5 , R 6 . R 1 tebZfiZnte, fufE t. If blSfe'&^t, ] 
1?*$.n*«fc 5 C4 - a] £>£VM£ [5-a] N aOH^KOH^Jf 

©7;^yT'ML/t ( C5-a] — JV^mMMfc J: U flftfi^ 

UT) ftf.tl5kKomh>^« [8-a] CJtlt, 2/ V ;Wb3>J-C& 
6B 2 -S i R 5 R 6 R 7 [8-b] feKJE&£i±<6 d £C«fc »J , b 
Isfc&m [8-c] *^t5Sa%«l3?t5wi:A«ftS. CKO-^U^WbS 
Jfcfi, rGreene, T. W. et a 1 . , Protect ive 

Groups in Organic Synthesis (Wiley— I 
nterscience Publication) ICgB^^tlT 

Jl#fi5fc:f£, [8-a] £THF, i/^DD^X D M F & if 
o. l ~ l o^;i//L©»jg*SH, #£U< til ~ 5^^/L©ajK|gfflT-S§ 

^U< tt^U ;Wb»JC^L/T 1 . 0~1. 5^;K #£U<tel . 1~1. 
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ftl^ll t - yf ;i/^7 x-;v^ n d$/7 vf 'J Mbi% 1 . 0 5~i. 2 

0 HOR 4 XI* M + "OR 4 O 

1 , C9-a] [9-b] 1 
R^^CH^nCHjj-B 2 R ^(CH 2 )nCH 2 -OR 4 

[4-a] ^ 

A (9) 

y y HOR 4 XI* M + "OR 4 j ^ 

[9-a] [9-b] °X° 
R 1 ^^(CH 2 )nCH 2 -B 2 *~ R 1 ^^(CH 2 )nCH2-OR 4 

[5-a] " [9-c] 

titz. [5-a] *M^XfcfoZ^&mfe*m^&Z.£&-eg % >T#-JU*m 

tRmizMtum-r&zt^&v, ^--^-^m^^-t^^v^it^m [ 9 - d] 

ttiafc-thz. Mfi-ei* So :©hor 4 [9-a] hj$gi»B 2 £(Da^MJ£f£. 

7tb'D77> (THF) , 1, 4-^^^i7->, y 7'DtVVX — )]/ 

(IPE) , t e r t -y^-JV^^JV^-T-JP (MTB E) mO^-f-^^M 
^ 7tb-b';;k 7-feh>, tJ-JV^JV'r b > (MEK) , ittf-fr* 
(DMF), ^^TirhT^K (DMA) , N-^f^tl'D>J 
K> (NMP) , V 7, )V7 H (DMSO) #<E>fH*iE)§3i^ J» 

^B 2 (I^fUT, l-lOftM^ ff*b<lil. 1 ~2^^e;KD [9 - a] 
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[9-a]^\ i^y-;K 2-^P/V-;K 1 - :/ 

y&***\ b«ji^7 5x ^--'^m eyy>, -ays;**© 

HOR 4 [9 -a] ©2K»2£fc* TK^'fb^- b U V 2*&<D&m&&4tfo* "rh?? 
^Jls7>=e — V At KD^S/ Ym<D&i&&*R^~C* i:M + "OR 4 [9- 

"To 3 tlsXm&ltls. - 2 0~ 5°CCDJt^e*)^ST-e, [4- a] 
-yrS^^fe. 0£ UiM?'J£: l/T^Ptf £>n&. MSB 2 **, Jim© 

f&fBfcHfillfc 3 /nd^'^W^T. 0. 01~10fflf 

^e;k #£L< f*o. i~o. s^^E^Jp-rs w & y % &ftttiRl«JBie 
tsctms. - 2 o-i o oic©»itttffl"e, o. 

1-48 l^fKf^tS - 6 id s , 2 0~5 0X><DM.mmm-e. 0. 1 

en ca*jch cor 15 ) 2 <dh%. -ttafrib>r$-)vw.mm'um 

n *«0 — (10) 





H [10-b] 

! — 



R 15 OH /H + 




R 15 OH [10-b] 
TMS-CI 




,15 



OR 



,15 



(10) 



[10-d] 
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[10-a] fcifigUB^S*^ * feti#S©p« h Wb£ 

®l [ 1 0 - d ] fc, ^C^ia«O^^I©^^ (Bruce, M. J. et a 
1. , J. Chem. Soc. Perkin Trans. 1, 14, 178 
9-1796 (1995) H<liTanaka, Yasuhiro et 
a 1 . , Chem. Pharm.Bull. , 44 (5), 885-891 
( 1 9 9 6 ) ) Ctot, 4 7 %&fc&mm£S?* K £J8v^T 

[10-a] fcjgv^T, XiIBt©»^ (Evans 
et a 1 . , J. Chem. Soc. , 3324-3328 (1955) ; 
Henery — Logan et a 1 . , Chem.Commun. , 13 
0 (1968) ;Trost, B. M. et a 1 . , J. Org. Che 
m. , 45 (14), 2741-2746 (1980)) i:toT^t5: 
i:^-etS. JMfcftJKte, R 15 OH C10-b] -e^^tbST^n— jvm.. 
U<{&1, 2 - jv*? i , 3 -yn/^y^-^fo^- ;Wb-£ 
1 ~ 1 Ofg^K $?£C<&1 ~ 2{g^;i/JS^T > b )V^- ^>m<DmU^ 

t3\ jar, p - YJv^iy^jv^ymmcommm^T. mm • B#7j<-r& 

^^c, :Chan, T. H. et a 1 . , Synthesis, 3, 2 

03-205 (1983) iz |B«©^^n * M ^ tilt, [10-a] H 

Cio-b] h 'J ^ f 'J /^ n u Hf ©/H 7 W©#ST, M 

Mt? i 2 — 2 4mm&mi<i±z>£^o. tmmm^ cio-c] 

^^tSCtfet'tS. £/c, [10-a] £;B^&^]8!!i££ Itli, #a 
<Dp< ^;l"ir h >4t&® [1 0 - d] ^f>, :Tiecco,M. et a 

1. , J. Org. Chem. , 55 (15) , 4523-4528 (199 
O) izmmo&ftKDjj^ [1 0-b] CD^^Ts infl&Tfc3i-fl£» 

7>t-")A J:y7i- ;V K £ 0. 5~ 2B#^^ffi$i±6^^^ e fc 

«t u^xjg-ea:^ [io-c] s^h-s^ss 

n ** 1 -«5* (ID 
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O Et 3 N XhJ: LDA OTMS CH(OR 15 ) 3 [1 1~b] O OR 15 

R ,Jk ™ s ' c< » R A *■<*** ™y R iA^k ORl5 en) 

[10-d] [11-a] [11-c] 



y ^^-/H—r^ [1 l-a] £$m«4©££n£>#&: (Mak i n, 
S. M. et al. , J. Org. Chem. USSR (Engl. Tra 
n s 1 . ) , 17 (4), 630-634 (1981) ; S a k u r a i , H 
ideki et al. , Bull. Chem. Soc. Jpn. , 56 
(10), 3195-3196 (1983)), "t & tf^mWt^^^^ D 
D^V^W^ohVttW, ZnC 1 2 ^M> p«^>»V3-b*->7 V^ci:* 

l-bD ^ % _ 7 8 ~2 5°C<D?&jK$Sll|-e 1 ~ 3H#|IB J Rj5S3-ti:S - 0* 

3Lj — )V^-"r)V [ 1 1 - a] te, MO^f^hWt^ [10-d] 4", 

i~i. im=EJi(DbvocL^jvr^ y*. lda cjf ^a^v^d^'t 

^ K) 1~1. ll^bV^WDD^V^fii 

n£* 2 (12) 



.0158B43A1 I > 
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[12-g] 



^^"To ] -em-gftZ> £5 TfffjgCDy ->r$— )V=. b V JVM. [1 2-a] 
;S:j§KfE«G©^ftJtf):S"i£ (Kirrmann et al. , Bull. So c-. 
Chim. Fr. , < 5> 2 , 2150 (1935)) C^ot, ^ai^-^x. 
— THF^ifCDJi — -r;l/3R»j»4», - 7 8 ~ 0 TC<Djfc«fcS*H£fiT?, 1. 
0~ 1 . 0 5fflF^;KZ>^y — \— JPUM C 1 2 - b] hi ~6 
flv^fiact 1 ~2B#^iD7j<^MSJS(c#-rci iidJ: U> y-<!r*— /l^ b 
Isfc&m C 1 2 - c] */c, — b U;V [1 2 - d] 

*$>Wt# PDF [ 1 2 - f ] CMbt, ^miaa©^^^>^^ (Bar 1 uen 
ga, J. et al. , J. Chem. Soc. Perkin Trans. 
1, 3113-3118 (1988)) KflEoT, *?3L?-)\'^- : t)V. TH F 

VflStt [1 2-e] ^U^^A^-^^lz-K^cD^^U^^A^b^tl^^^lll 

Mtsi. o~i. ng^MmiiSiS^t, 3i#«5tnr?ajwT i~2 

BfP^©iJP7j<^^iS^#-rc:^twj;0, [12-c] Sr^t" 37a&£#J^1- 
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pc<-hij;v [1 2-d] ^i^nij H [l 2-f ] CMbt, s> 
;n^x-:r;l^ [12-e] 

mizmm^nz y ci 2- g ] xm^mo^ 

%a(DjiW; (Watanabe, Masami et al. , J. Chem. 
Soc. Perkin Trans. 1, 21, 3125-3128 (199 
4) ) Kt&oT. i/JL^-jV^—'rJV. TH F#cD:n — ^JV^m^MM^^ ~ 7 
8 ~- 2 0°CcD{g?a-e, 1. 0-1. Hg^V^T^HJSSit, Blt^t 

m^^-ci~2Bfp B l(Dijn7j<^S?S^^^-rc:^^j:U. [12-c] *-&/&-r 

-H&jZ (2) "CftStK mii. 0 h 2 ©MiStS: ^ U m 

(a) 7j<^. 

(b) /M3>5rV, 

(c) T^r3^r->* x 

(d) ^l^^Jl-a. 
( e) tfflOT— ;t>» ; 

±.tl(D\&(DT~*^Mh\y^&&m(»^<»^fo'?-£ CBH 4 ] 
-*J<fctf [BFJ AO^r'X [BHJ 

-Y VBE&?(£. (13) 
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( a ) 7K^. 

(b) mmrjv*jvm. 

(c) mikT )\>u*-ym. 

(d) N ( R 1 4 ) 2 ; 

R 9 te, 

(a) 7K^, 

(b) ii7;^M> £/cte 
(c ) {gMT^n^r->a ; 

(a) fil7;^^S, 

(b) {S^T;i/n^r->a ; 

'Sr^U, R 10 Hi&jKDR 10 k*ffiXMm&, R 1 © R 1 0 £ SeitJI? £ 

/rUT*££rl,T£ «fcv>d fc%g*U £ *b R 9 £ R 1 0 fc*S-S***5 <fc R 9 £ 

% <kv^:7# w>gt, r-ocH 2 o-j t^ifetUMf lit- 
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Cl<D--fl£:£ (13) £D4>T\ R 8 

(a) THIS, 

(b) i!7;^^l, 

(c) «T^=J^r^, £/cf£ 

(d) N (R 14 ) 2 ; 

CtfDRMcfc^T. 

(b) {&ffliT>V*JVm£ Utli, ^^l/S, -i V :/ D tf^S, t 

(c) {SMT^=«^S/*i:U-C(i, *h*?sM. xh^>S, ^V^DtK^. 

(d) N ( r 1 4 ) 2 Cfc{tSR u t U-C(^ ^^-;VS> -rv:/n 

R 8 CD«feii, 
( a ) zMJS, 

(b) m&T)\>*jvm. *fc(± 

(c) ffiJ&T^3^ % >» ; 

(a) zKJfc, 2; fete 

(b) &mTJV*fr& ; 
»J 

R 9 {£, 
( a) tK^. 

(b) fglT^^M, 

(c) (SJRT^n^S/S, isfcfcj: 

R 9 1 R 1 0 H <k £>*R 9 £ R 1 0 ^ £M-£f&#©5£l§Ui, ate It, 

-^-ti^jft/tf) R 9 1 R 1 0 ii^'JS-p Utv , »6^> , fe'>Sii £ & CiJ^T ©Si : 
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(a) t^SR 8 ?:f btfeJ:^Th7'J>i, 

(b) illR 8 ^ltfcJ:v^73?^y^ £/cte 

(c) r-OCH 2 0-J t^l/clfllR^fl/Tt.i^l, 3-^> 

y'^^v-;H ; 

R 1 0 

(a) telftT^^Hk 

(b) {gar )Vn *i/m. £/cf£ 

±35 ^ mm. R 9 £R*°tit m&mz; & t? r 9 1 r 1 0 1 zm&wmoWLmt. 

eg . 

(b) liSR^tltti^ty^^^ 

(c) r-OCH 2 0-J t'^bfclI»R 8 ?:^L/ttJ:^l, 3 -'O 

d£DR 9 {;ifc5^-r, 

(b) temr )V*)VMh LTii, -rvynn'm t 

(c) tt7^^^Si:bTli ^b^->S, ^b^S, ^y^D^^r 
tert-yf^l, Ifetib 'J 7/^P^ b#i/lf 

(a) ®I7;^^lJ:lT(i, V :/n tf 7HS* t 

(b) {£^771/3^^^^ ptb^^S, ^h^S, ^7 7'D^ 
tert-^f^i, * fcli b 'J 7M D ^ b ^-i/if ?:#J^t 6 C 
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(b) <b»t;v#^s. 

(c) <K»TA':3*3'** 

(a) liSR^tbt^i^fb^'JV^ 

(b) M^R 8 *^ bT£ J:v^:7# 

(c) r-OCH 2 0-j T^l^SR^tUttivM, 3-*> 

(a) gg|«R 8 £1f U >^ 

(b) fiiR 8 ^f bt^ &\,^i-y# u>m* £tzl± 

«**R 8 4*0-Cfc ivy*"?* l/>l*Mt5- R 9 (DW Uiff i 

(a) ilT^KM, 

(b) {SiT^n^^l. Sfcli 

(a) ttSR 8 ^f It^i^fb^'J^ 

(b) fi^R 8 ^^L/T^«J:^-7-7^1/>^s 

(c) r-OCH 2 0-J ^bfefiiR^^btfeJ:^!, 3-^> 
^t5C^, cl(DR 10 (3[)^^Uv^||^i:UT#J^-tec:i;^'e^S„ * 

(a) tilR 8 ^lftttJ:^Tb7';>^ 
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(b) M^SR 8 £Wi/-ct> x^i-y* vym. 

(c) r-OCH 2 0-J T^lfcIIlR 8 ^tb-CfeJ:^l, 3-^> 
R 10 £#;fr(AR 10 ££M^M(£, R 10 **{i!lJ3<DR 10 £l^M?£ 

^7i-;VSt#SOV\ Ar'iJitfAr 2 ^ ±ffijfiillS& 2 

Jim). 3, 5-i/'tert-^7i-JH, p-^h^^i-M^ 
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p-tert-»7i^H, p-h!J;i/»£fcl±3, 5-^fiV-4 

ut, ^-tt^naitc 3, 5-^f^7x-;ki c^u/HS) , 

£/x£MH, A r 1 i: A r 2 3, 5- 

^^^7x^n (#^y;v«) , fcu<»3 f 5 -->*^^;u-4 -y b=¥ 

$/7x-;Ht$,5i^^, Uv»0!lfc bt^Mf 5lJ:*«t't*. 

$bt~. (13) ©Tfc^rSffi-j^**^ Vffitt-?©*!?* #*Uv> 

^T©>fb^-!i)^^#U <#{f^>- ^^t?t€>«, i-^4o*», R 8 #\ 7jc^, 

*fc»hy7;WD^f^.S«:^t. R 9 *^ y^7«. h»J 

7 7V^"D^ ^71/*, ^b^r->», hVyJVXV* &JtlZR 10 tffif; 

Ar 'tAr 2 J:^bf*ot, 7x-;H, m-M);H, p-^;w^-n^ 
P - ^ n n 7 x.=.jvm> 3, 5 - ^ x — (3r-> 'J 71/ 

S) , 3, 5-^tert-7f;l/7x-;H, p->h^f^>7x-;H > p 
- t e r t -7?-ji<y ^ — jvm, p-h'J;Hi/c(i3, 5-->*^^;i'-4- 
^ h^^7xx/nt^s;^^ j£**:7-r vBBfl^?. 

»*uv^j%a^i-. -r&*>*>. 2, 2' -tf*- (->'7 x-7i/^^7^ y) - 

1 , 1 ' (BSS : B I NAP) CD^- tl^tbO^^Mfe^, B I N 

AP0t7iS?^>l*W^Cl7C^^c2, 2' -H*7. (^7xx;^7 
^7) -5, 5' , 6, 6' , 7, 7' , 8, 8' K n- 1 , 1' 

-e±7^7l/ (B» : H 8 B I NAP) ©"ttl^tlO^^tt^, B I NAPCD 

t7^l/>f±i:liS%ftst.©tlt2, 2' -tf^- (*;7x^* 

x:7 ^ y) _ 6 t 6 ' i f i ' -\?i-y^)V mm : 6 M e B I 

NAP) <D^n?n<D%¥m&i%; KXZfB I NAPOV VM^±(D^>-tf> 
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2' - \L7^~ (S?-p - h 'JH^7^) - 1 , 1 ' -\£±yi-)V (Rgf& : 
Tol-BINAP) 0ftlfti©mtt#, 2, 2' -If* [tf* (3- 

^;k7x^) -l, i' 

2, 2' -If* Ct*^ (3, fc*7 

<y] _ 1? i' -if^?^©* n^n©##jM£#» 2, 2' -e* ce 

7. (4 - t e r t -yf;l/7x-;V) *^7-fy] - 1 , 1 ' - V + 7 <?■ <D 

stn^noyt^m&fa, 2, 2' -e* ce* (3, 5 -^^^7x^;i/) 

*77>f;] - 1 , 1 ' -tf^7^^ (B&IS : Xy 1 -B I NAP) 
tLO^Httfl^ 2, 2' -If* [If* (3, 5 - V* ^JV- 4 - ^ b 7 
ai-;l^) ,-fc*:^ J 1 - 1 , 1 ' - tf^7^;V (B« : D m a nyl-BIN 
AP) (Dttl^t-UDyi^m^fc. B INAP©t7^1/Vi±CliS ; 5:tb, 
I NAPO'j VJK^JlCD^V-tf >3»tw*,, fijRT^^r^saifeas* 1 ~ 
5itt5BINAPli^i:L/t, 0!l*.«2, 2' -If* [If* (3, 5- 

^^f;v7x-;i/) -6,6' -^f^v-i, i' -\£±7f 

)V mm : Xy 1 - 6 Me B I NAP) <D*tl j etMD SZtfB I 
NAP©t7^1/Vi^ IS«ljR'fb**Sil2:*S-&0fe 3, 3' -If*- (^7 
j^n;l/^*:7 T— ;10 - 1 3, 13' 12, 13, 14, 15, 

16, 17, 12' , 13', 14' , 15' , 16' , 17' -Kr^tF 
n-1 1H, 1 1' H- [4, 4' ] b'[»^n^>£ [a] 7xtVhI/- 

©f n^;h,©3fc^^tt#& 1/^09 ^ u-csnf* * 

7>i£b^ 2, 2' -\f* [If* (3, 5 -i? **)V7 x.—A') *X7^7] 
-1, 1' -kft7^ : Xy 1 - B I NAP) Of tlfn©3t#Mtt 

<f* % 2, 2' -If* [If* (3, 5-^f;V-4-AWx-^) Jfc* 
-7^ y ] _ x t x ' -\£^-~7=$-)\/ (B&j^ :Dmany l-BINAP) ©ftl 
^ftCD^^ttfl^ B I NAP©t7^7 l/>i±CliS?:f b, fi^BIN 

BINAPlift:^^ $Uf£2, 2' - tf* [If* (3, 5-^^^^7 
«;V) ^7-f7] -6, 6' -V**)V-l t 1' - \Z±7*)V mm : 
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Xy 1 - 6Me B I NAP) <D^*l^*t©ft^Jltt# * , «pC#*bV^2: U 
2' -H** [If* (4-7MD7I-JV) zfc*?^] -1, 1' 

^jvcD^n^ncDK^m&te. 2, 2' -e* ce* 

^^y] - 1 , 1' -vf^^VO^n^Jftoate^lMitt^fc* 0!J^i"S 
CI £ 3&*"0 16. 

t,©i:OT«^^ 00*1*2, 2' -If* (*;7x=**^7^) -6, 

6' -^B«i-i, i' ^-)vmm{¥(D^n^n(o%^m^. 

Ct*, 6, 6' -If* (^x^*77-f;) -3,3' -i7*b=^>-2, 
2 / ^ 4> 4 ' _^ |s =, * 1 , 1' -H'7x- JV<D^tl^n<D^(i^m^ 

6, 6' -Vf*- [fcf*- (4-^b^r^-7x-;l/) -*7>77-M 
-3, 3' 4, 2' , 4' -^b7^^^-Vf7i-;VCD 

^n^tUDft^m&te* 2, 2' -If* (^^x-^Th*^^^) -6, 6'. 

- i?^ ^;nf 7 xi;KOf tif *i©3te^tt#, 2, 2' -e*- (->*:7ai- 
^77=^) "4, 6, 4' , 6' -rb7^M'7xx;V©ftlftl 
<D3te3MM£#. C4, 4' -t** (^^7VT^>0 -6, 6' -^^Hf 
77 ^=.)V- 2 , 2' -SH^V] If* (S^^-Ms**^ » ottifn©^ 
^^'(4#> 5, 7-^Ka^7l/[c, e ] *#-fe VfV- 1 , 1 1 - tf * 
(^7xx;V^77-f» Oftlfn©316^»tt#> C (5, 6) , (5' , 
6' ) -If* (^l/7^» t'7xx;l/-2, 2' M If* <$> 

^cn^V**:^ » (D^n?ft(D%:¥m&fc SEGPHOS) & if 

<DVf 7a:-^»*#«:*tf-6C:2:*«-C**. ^Ib^A/CLfD^^Bl'.EBV^'S CI il <Z) 

T'ts^jgtt-M^7'fv @3&? & ci n ^ ps ^ £ n s & © -c & & v \ 

cmfcOSte^iSfi-B I NAPli^OlSlIt ifcitt : D o n gwe i C a 
i et a 1 . , J- Org. Che m. ,59,7180-7181 (1 
994) ; Scot t A. Laneman et a 1 . , C h e m . Co 

rnmun. , 2359-2360 (1997) IBS®. —V tr 
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S^ifi^s Hidemasa Takaya;Susumu Akutaga 
wa ; Ryo j i Noyori et al. , J. Org. Chem. , 
51, 629-635 (1986) §E®£>B INAPOI (B I NAPflCDH 

£ f>t:^¥o 7 - 6 8 2 6 o ^m&i^mmcDjjmizmuT . mm-rzz. t& 

^^S^a^^i-S^^yStt^^x^^li^^^ # H¥ 1 1 - 2 6 9 1 8 5 
^T^>@2£m*, -tt^ (14) 



H 2 N 
H 2 N 

R 1 1 (i. 

(a) 7KiH, 

(b) w.mm&mr )v*)vm. 

(c) ^^{s^t^^;«, 

(d) mmmRTJi>*)i>m. 

( e ) m& T )V * /c {£{£0 T ^ □ 3f ^ * & 0 ~ 5 m ^ "? £ 7 — , 

(f ) HiT^MtfclifilT^n^^I^O-TMtS l-i-7* 

fflU (I) R 1 ^zkiPtCD^t, R 12 *><k£fR 13 &, ©SlUT, 
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(a) 7km. 

(b) mm&m7)v*)\<m. 

(c) ^MII7;^;H, 

(d) mm&mTJv^jvm. 

( e ) i&mTJ\s* jvm £ tz i&i&m. yji<a*t/m*o~5mm-r2>7 ^-ivm. 

( f ) m&T )v*)vm&frm&m7 frn^vm-k o~im^-tz> 1 

(g) mikr )v*)vmitt~m&ULT jvu^vm* o~imm-tz> 2-7-73- 

(h) feL<liR 12 i:R 13 i:^LtTOi : &MlTti<, 
(h-i) i/^D7J^;H, *^c(i 

(h-2) ^mm^^^^mmm; 

£tz s (II) R 1 l &7kM-0te&^£ R 12 te, 

(a) B.0M1&Bl7JV*JVM, 

(b) ^^(SIRT^^^*, 

(c) §tt®a7;^M, 

( d ) mR7^^Jvm^/zitmR7Jvu^t/m^ o ~ 5 mm-r & 7 ^—jvm. 

(e) {iM7;^;H*felM7;^^f^S?:0~7fiftS 1 -^-7^- 

( f ) M7;^;H*fe(±«7^3^^a4 0~7fitf5 2 -^-7^ 
^» ; 

4^1, fcitfR 13 *^ 
( a ) 7j<^, 

(b) mjkT>v*jvm. stciz 

(c) ^>->VUS ; 

(14) ©4>T\ mliO 2©SiK^^-T^\ »J L< (imliO ^' 

R 1 MA, 
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( a ) 7km. 

(b) mmm%TJv*;m. 

(c) ftmk\&®LTJ\/*)vm 

(d) mm&m7)v*)VM. 

( e ) m& 7;^MI/cli{gl7;^ar^l^0~5ittS7i-;H, 
( f ) m&7)V*)Vmi£fr\±m]kT)\'n*vm i £ 0~ 7{@Wi"6 1 -1-7 * 

( g) &m.7 jv&^.tz- iti&m.TJvn^ o~ 7 2 -^-77^- 

(b) a:M^^T^^;va, 

(c) ^^g^T^^;i/*, £/cf£ 

(d) iftfiiTi^^l ; 

tii/Tti, **)vm. xi--7u\S)vm. ^yyotvn, n-y^ 

jvm. ^^D^f/n, ->^n^>^^a. ->^D^^r>>^S, ^/^D^y^ 

ill/Tfi, ^oi^^a, 2, 3 -->V^;U7oi^.;l/^, 2, 4 -i/^^-jvy x. 
—Jim. 2, 5 -*s*3-;V7 3L—;lM. 2, 6 -t?*^Jl>7 ai—JlM. 3, 4 
-^^;|/7i-M, 3, 5 -is **)17 3L=-Jl>m, 2, 3, 4 - ^ f 

)17 *.—)\>m. 2, 3, 5 - by )vm. 2, 3, e-b'J^^^i/ 

2, 4, 5-by^f;V7x-^S, 2, 4, 6 - hV ^^JV7 
zz-JVM. 3, 4, 5-b)J^^l/7i-m 2-^h^r^7xx;H < 3 
-^b^^>7xx;H, 4-^hdrS/7x-;|.S, 2, 3 -if * h 
JlMi. 2, 4 h*y7^ — Jl&. 2, b -i7^ h^->7 ^-JVM. 2, 

6 -ss* v*i/7 3L=.)vm. 3, 4 -y* v*y-7 ^=-)im, 3, 5-^b 

68 



WO 01/58843 



PCT/JPOl/00797 



^f^7i-m 2, 3, 4 - hV * 3L=.)VM. 2, 3, 

b^S/7x-;i/i, 2, 3, 6-bMb^r'>7x-jH, 2, 4, 5 - b >J 
^ hdP^/^ai 2, 4, 6 - b V * Y*i/7^=- )Vm. 3, 4, 5-h 
yn^^7xxjHf^^fs;}:^f, #£U<{£3, 4-^?-;i/ 
7xx;H, 3, 5-^Vf;l/7i-;l/S, 3, 4, 5 - YV * ^JVy jl—JI> 
3-^ ^^i/7I-;l/S, 4 ^-)VMi, 3, 4-^p3r-> 

7i-7V», 3, 5-^h^^7xx;H, £/ct£3, 4, 
>>7x-;H§^f5Ci:^t, J:U#*U<«±3, 5 - ^ ^ 7 x~ 
;HS, 4 b^r->7aixi;l/a. 3, 4 - h 3=- V 7 x x^;«, £fct£3, 

L^te, 4 -p< p3f>>- 1 -t7f;V8%»* Ul^Ut d 

( g) mmr^^Jvm^rz^m,mTJvn^^m-k o -7fitts 2 --r?^ 

R 1 ^cfJT'ii, 
(a) */cfi 

( e ) l&mT )V*)Vm&tz\iS.&®iT )Vn*i-Vmi£ 0 ~5«t67xx;l. 

* ; 

fiU (I) R 1 1 (a) R^feitfR 13 **, 
( I a) y^m. 

(i c) ^Mfiay;^^*, 
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(id) nmuAT)v^)vm. 

(if) tt7^;H^feliSl7;V3^^I^o~7lft5 1--7-7 

(I h) ^L<&R 12 tR 13 £l)m&bX&T<Dn*JfmL-Ct>£<. 
(Ih-1) WUT)\/*)VM. 

( i h - 2 ) mmm^tk-shmmm ; 

t^U (ii) R 1 'tfTkm-eiZK^tZ, R 12 (i, 

( 1 1 a ) mmm&m. tjv* ji>m. 

(lib) ^Kftii7;^;H, 

die) m^mmr^^^m. 

(lid) ^MT;l/^r^a*^^{£iiT^n^->»^ 0~ 5^^-r«5 7cn — ;U 

die) {S^T^#^S*/c{^g,m7;unaps/a=i: o~7{@w-r<s> i -i"7 

(ii f ) i&mrjv*j\/m£tzizi&m.7JVu3rt'M* o~7itt6 2 -^-7 
^-)vm ; 

dig) 7Km, 

(ii h) m&TJi^-jum, 

(Hi) ; 

(I) R 11 ** (a) 7j<ffl£>££©, R l2 &£ZfR l3 \Z&^t^ ttl^tlt&iL 
(lb) jE^MT^*^, 

(i c) ^mt7;i/ 
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( i d) m^i&mrjv^j^mt: nit t^-jim. ^jvm. n-yn^v 

r t - 7>jH> ^/^Dyntm ->^d^^;V*. ^D^>^;i/S, S/ 

(I e) fia7;^;H^/d±ii7;^^^l^ 0~ 5fittS7x- ;^ 

i-;^ 2, 5 -V* *)\>-?3L=- )Vm. 2, 6 -V^^)V7^=-)Vm, 3, 
4 3, 5 ^V^nixi;^ 2, 3, 4 - b'J * 
x. — )Vm. 2, 3, 5 - b V *?-)V7 ^=-)Vm, 2, 3, 6 - b V * t 
)V7 3L—)VW:, 2, 4, 5-MJ^f;l/7xr;H, 2, 4, 
7 3, 4, 5-hU^f;l'7x-;H, 2. - * b3r->7 

3-^h^>7xx;H, 4 -p« b^^m— ^S, 2, 3-i/7 b^r^7x 

— 2, 4 b^->^oi^;i/S, 2, b^^m — 2 , 
6 -S^ Y*is7 x-=-)Vm. 3, 4 -^^ b^r->73ixi^», 3, 5-^b 
3r$/T7ai-;m N 2, 3, 4 - b 'J^ h Wix;HS, 2, 3, 5 - b U * 
b ^—Jl&, 2, 3, b^^7xx;H, 2, 4, 5 - b V 
* b^r^T'x — 2, 4, h#^7xx;l/S, 3, 4, 5-b 

v * b*v7 x-—)vmm i kwm-tz> - ^^t*t> ff^Kt^ix^ 3, 

4 -$>p< JVM. 3, 5-^^f;V7xx;H < 3, 4, 5-bV* 

^l^ai^HS, 3-^^f'>7ix;H, 4 - b 7 3, 4 

-^^h^i/7xx;H N 3, 5 h^>7i-^ i/cli3, 4, 5 

- b y ^ b^>7 ai— jvm*m&-tz>z. z.$*-t*% % «t u^£u< ii7xx;va, 

3, 5 -^pt^^yai— ;HS, 4 h^5/7x = ;VS, 3, 4-^b3f^ 

(I f) H^7^;HSfel±tt7;V3^^I?:0-7Mt§l-t7 
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(i g) isii7;i'^s*feii®i7;i'3#e/»^o~7ift6 2- t7 

(I h) &L<teR l2 £R 13 ttf1&&lsX&T(DmZMJ&lsX$£<. 

(ih-i) -y?uT)V3c)vntlsX\^ i/^D^p/^vg, ->^a:/#> 

BS, ->^n^>iS?>^ i/fU^V^^ ->^D^7°^>^, ifcti^^D 

(lh-2) aiHf^^I$ii:L/tlt 7^711^077^ t 1 - b 

c: CD R 1 2 33 J; t>* R 1 3 cd if T* ii , 
(I e) ®i7M;Htfcl±tt7;V^i/l^ 0~ 5lttS7i-> 

(If) ®l7M;VS^fc(i|ga7;k3dr^S?:0~7Mt6 l-t7 

( I g) i&m7)V*J]sm&frM&MiTJVn*iym* 0~ 7{@*fra 2-7"^ 

(I h) feU<{iR 12 ^R 13 h^*g-^UT^UTt,iv^, (I h — 1 ) 

(I h) tKliR'^R'^^ltMUtfeJ:^ (I h - 1) 

(II) R ll tffcmx&&^t%0. R 12 C:&^T, 
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(ii a) si^r;v^^s, 

(lib) ^W7;^;H, 

die) mm&m.T jv^jpmt itii, ^^s, ^^i^ n-yntr^ 

V kT;Vg|, n - y ^-JVm, sec- ^^V*. -f V 7*^;!/^ t e 

(lid) ^S^T^^^S^^tifgiiT^ni^r^a^ 0~ 5{M-f £7:nxx 71/ 
li:lt(±, 7x^», 2, 3 -y*?-)V7 3L=-)V^ 2, 4-^7f;V7 
3i 2, 5 ^l^ixx;^ 2, 6-^f;P7x-JH, 3, 
A -V ^=f-)Vy 3, 5 -f* f;l/7x- JVM. 2, 3, 

2, 3, B-b'J^Wx-M, 2, 3, 
;l/7Ji— 7P», 2, 4, 5-b'J^f;V7x-;H, 2, 4, 
7xx;H, 3, 4, 5 - h V ^-)Vm. 2 - ^ b 7 — \. 

3 - * h*Ss7 — 4 h2cis73L— 2, 3-i/^b^f^7x 
xw«, 2, 4 b#->7oixx;va. 2, 5 - b 2, 
6 - ^>7 h^f^7xxiM > 3, 4 -*J * Y*V7 3, 5-^;*b 
dp 7 ;c x^l/ft, 2, 3, 4-h'J^h^r^7xx;l/i, 2, 3, 5 - hV * 
h*V7 ^=-)VW:. 2, 3, 6 - h V * h^->7oi— )Vm. 2, 4, 5 - h D 
p< h^$/^aixx.^a, 2, 4, 6 - hV * h*i/~7 ^—^M. 3, 4, 5-h 
'J ^ b^r^7xx;Hf ^^tSCfc^t't, ^^l<li7xx;H, 3, 

4 — 3, 5-i/V^^7xx;H, 3, 4, 
f-;l/7xx;l/i % 3 -.X b3=-2/:7:c— ;HS, 4-n^>7ixjH, 3, 4 
-V* h^->7oixi;VS, 3, 5 b^r^7oixi;i/^ % £ fete 3, 4, 5 
- MM h^^7xx;H4i/Tf5;J:^t, J;fJ0lb<l±7xx;VS, 
3, 5-^f;i/7xx;H, 4-^b^^7xx;l/l ( 3, 4-->*^h^r-> 
^o:xx;l/^ v £*:(£3, 5 -V* b ^r$/ 7 xx JVi ^ 1 S ^ i: ^'t f 5 *^ 
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die) 4&mT)v*)\,m&t~\$-&m.TA'n*vm i £ o^im^-th 1 --t-y 

-p< b3->- 2 IAMB!*: UTSMf SC^^tS^ 

(ii h) ffii7;^/ntittt, ^^^a, -fvyptm 

(II) R 1 'tfTkm-Fl&te^t R 12 ©4»T'{i. 

did) {g,mr;i/^>i/»^^msiiT;vn^>>s^ o - 5{M-t£ y zl—jv 

(He) ®17^^/H*fclill7/V3^^140~7ift6 1 - ±y 
(H f ) l£l7/V^;HI/cliM7^3^^1?: 0~ 2 -^!7 

did) fs^T^^r^a^/cmsiiT^n^^a?: o~ smm-t&y *-—)\< 

(ii h) {s^t;v^;«. £/c& 
(Hi) ; 

(II h) fg^T^l/^^S^^^* U <M^^n^^\ -ncRg^^tT/^ t> 

(14) ©^7 5 >@B^?©^-7j\ *?£LWb£^f¥ Zmif&Z. htf 
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H % 4-^ b^^7oi — 3, 4-^^^>7i-M, £fc&3 f 5 

-it* h*$/7i^atta%-t. £^>* R 12 fi, R'^WbtfS, 5 

;V7x = ^i, 3, 4-^b^7x-^ * 

>>*T^>, 1, 2-*;7?;W>, 1. 3->>7^7*P^X 1, 4- 
i/ 7 >;^X 2, S-^T^^^X 1, 2-f*n'iV*VS>T 3 >> 
lf 2 -^^nA^if>s/7 5X 1, 1 -iS7^— Arx.&U>t?T$ V. 1, 
x (p _^ h^>>^ai— ;V) ai^U V^T^ V, 1, 1-^(3, 5-iS 

Il3^^tt 1 , 2 - ^7x-;VXf VV^7 5 V (BSS : D PEN) , 1, 2 
.^(p^^^yj-^xf^Vi/'T^.X 1, 2-->^n/sdpi7->^ 

1 _^, l/ _ 2 , 2 -^7x=^xfl/V^7 5 V, f77f;V-2, 2 

-^7xxz;v3i^w>^T^>, i-fy7"a^-2, 2-^7x-;i/xf 
lxV^T^>, l-^>^;V-2, 2-^7x-;VXfVV^7 5X i - ^ 
2 (p b^^/7xr;V) VS/*T 3 > (P« : DAM 

EN), 2-^(p-n^7x-^) xfl/V^7 

5>(«»:DAIBEN), l-^V7ot>-2, 2 - ^ ( P - ^ b *?/ 
7x -;V) xf l/V^7^> (BSfS:DAIPEN) , 1 -^>->VW- 2 , 2 
( p _^ h^->^ixi;v) xf l/>^75 V, l-*^V-2, 2-^ 
(3, 5-^b#^7xxjV)xfWy^'7?X l-^V7Dfc>-2, 
2-^(3, 5-^7h^>7xxM xfl/>>>7VA l-fV7^- 
2, 2->>*(3, i^l/^7 5>, l-^V^V 

-2, 2-^(3, 5-^KWxx^) Ifl/V^VA 1-**JV 

-2, 2-v-f-y^)v^vyVr^y. i—fV7*f^-2, 2-^ 
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itl?>^7 5 Vliffi? li, it : B u r r o w s , C. J. et a 
1., Tetrahedron Letters, 34 (12), 1905- 
1 9 0 8 ( 1 9 9 3) fBtOa-75 J Wtfr bM Wkt 5 : T. L 

e Gall, C. Mioskowski, and D. Lucet, Ang 
e w. Chem. Int. Ed. , 37, 2580-2627 (1998) gB 

^gffi^T? vie&^^^F* u-v^wfta^-r. -r&t)-*?, i-*^;i/-2, 

U->^T^>^ l-^V7Dt>-2, 2 -^>*7x- ;l/Jl^-l^>^T 3 1 
— ^V^;l/-2, 2 -^7 x-;l/X^ l/>^7 5 >s 1 2 , 2-^ 

(p h^r->7 3i^;V) Ji^V V^7 5 > (B&ffc : DAMEN) , 
y^Jl>- 2, 2-^' (p-n^>7i-;l/) X^1/>^T5> (!B»:DA 

I BEN), 2 (p b^T^ — ;l/) Ji^V/ 

V^7 5V dS»: DAI PEN) , 2-^(p-*b# 
^>7xx;V) x.^- 1/ ^ V. l-^;l/-2, 2-^(3, 5-^^b^p 
i/7xx;H x^l/>^'7^>, 1 — T V7'D^-2 I 2-^(3, 5-^ 
^ h^^7ix;V) x^l^V^T^ V, 1-^77^-2, 2-^(3, 5 
-^h^>7xz;i/) xfl/^77 5X l-^>^;l/-2, 2-^(3, 

^ 2, 2 - ^ (p -pt h^^7xx;l/) m^l/V^T^ > (B&jft : DA 

MEN), 1 -^V7°Dlf;l/-2, 2 ( p - * h *t/7 :n~ ;10 1/ > 
^>*7 5> DAI PEN) , l-^>^;l/-2, 2 - ( p - p< h 3r 
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7i-^) if l/>i/'7iX 1 2, 2-^(3, 5-if*b**> 
7x.=.)V) X^l/>^T^V, l--fV7'Dt>-2, 2-^(3, 5-->*^ 
h ^i/7x-;V) ^Vl/VT^ >, l-^V^;l/-2, 2-^ (3, 5-S> 

¥ii-i 8 9 6 o o^^(riam©^^n<D^?£(c«k o^js-rs - t**-r?#£ 
Otis, iffls, 2^, 3^^.^, £ h^'mw. : ?-m(DJV : T— y Mk^ym* 

m * <d Mtc ^st' & a . 
mfgnm^-s;^— ^A>fb^tiJ: iti±, mkivr— ?a (iid 7j<fa^>„ 

^>fb;i/^ — ^A (ill) dcffitt, H^^f-'fA (III) *«J«b^©^«^-5r 

— V&4b&%a. [2^<fb;i-r-^A (y ;1/jK^^-^^v) ] [2*Hb 

;l^-^A (->;? D;*^#^a:>) ] If* [ (^WU) ^t 1 — 

>>A (->;? P;*^#^3i>) ] ^fD^xV^iB-SU^^T 1 ^^ A>fb^"#J. C2 

ife*b;i/-r-#A (^>-fef» ] z:^#:, [ 2 Jfifl;;^-* a ( P -->*>) ] 
[afift^f-fA (h'J ] [2^b;i/-x 

— «7A (^^i^-^f ;V^V-tf>) ] -^^©^ftl^lSl^BBffiU/c^x- 

ftfrjy.^Cti, [^DD^r-^A (binap) ] ^ n 7 h\ 

[^DD^f-'JA (binap) (p-^V)]^^ H^(DtV^ ^> 
&;i/f-9A^ (J. Org. Chem. , 59, 3064 (1994) 
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*W£. ±gai::|&5£2*lS : k<DT*l£&l\ M^-f^ COMPREHENS 

IVE ORGANOMETALLIC CHEMISTRY II, Vol. 
7, 2 9 4- 2 9 61 (PERGAMON) iZtf-gftfr, M* (D)V?- — V Aft 

^ C (^f^7'J;i/) ;kf-«?A (^n^^^v) ] #<o^:nv^@B& 
[2i&-ffc;l^-^A (p-->^» ] [2 J&>fb7l/-r-^A (h'J^f 

» 7V^^C? A#©**7^ V^ief&bTcftft:^ 
dr->l/ >^^©^§^^7j<^^m^. ^^1r^&^©J^Jffijfi£jgHb 
7j<5&?&?SJ«» ^b^^l/V^HO^D^rV^^^^b?^^^^^ VzL^frZL- 
r h 7 h H D 7 7 >^ i:*0x-f;HM, ^^y-;K J — 7K 

7th-b'J;K N, N-^f^MT^ h* (DMF) , N, N - V ^ *f- 
;i/7t b7^ K (DMA) , N-^^7l/b" D U K> (NMP) „ ^ ^-;lo*.7l/ 
^^^r->K (DMSO) & ^7 L DM^&£fc^*8J&«> : K SfSSg- 1 0 

o°c^f> 2 o o°C(D^t% —m^^y-f Wb^tMi, zu^^^^^rv- 

71^ — ^A/N^-f C J:^T'§S„ £ *b K^i; b < te, Mas at 

o KitamurajMakoto TokunagajTakeshi 

Ohkuma;and Ryoji Noyori, Organic Syn 

thesis, 71, 1-13 (1993) t,zmWi$ *IT ^-5#&, i'&fc)'^ 

DMF^KliDMA^I^ (— J^/i"^ 7 >{b-^#3 1 ^ U ^WZftfU 10 
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~20mltl) , miS© [R u C 1 2 (C 6 H 6 ) ] 2 t. CCRu^ItJJl 
Tl. 0—1. 0 5m^J^(D~m^^y^ Wb£-©&, 10 0°CT*10~15 

s/:n^;niL-^r;u, f h 7 Kn 7 7 t'ox— r;i/^i, # y — ;k 

T-teh— MJJk DMF, DMA, NMP, DMSO^^r 

y ^ y--i;ta7/ v-^t-^a^^-t Ymfo-&%&^ fc**-e£, i> 

<&ss#uu**>&(D/^u**i/&m8t4t*&&&m*. 10~30°CT% o. 

5-1. 5NfF^SJCS^i±-5CfclCj; VT ^ 7 -f >-A<-r — 1> 

A^'f Kfg#£f#6 CI IH^O^fr-C*. [^DD^V-x-^ 

A (b i n a p) (^>-tr V) ] ^D^-f h*^CD7> ^tJ" V^Vt 1 — O Afgffc£ ; 

Vt^ >4b&®} T^y ^ v-^f-n/^-f b* 

> & ^©^^MibTK^^^, >£/cte^=^ v& if©Hft&^^b7j< 

S lif b 7 t H D 7 7 >J5: ifox-f^ii, .*#y-;k 
2 -7d;v-/k y -;u^/c{i^>^;i/y>>i/n-^^ if©y^3— 

7-feb-h';;K DM F, DMA, NMP t^c(iDMS O^h'AfDl 
^ U < f±2 - 7d/V-;1/4i, gj&M-lOO'C^ 
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^ Amo±my^mit^, v-jw a, mt^)^ a, 

^-fb^n tr;i/T^*^->^A, p<^-;h)^-^a, x^hj^a, /Dt:>>jf 

A^O^a&S^ilafc/cfi, KOH, K 2 C0 31 KOCH 3< KOCH 
(CH 3 ) 2% KC 10 H 8 , tert-BuOK, N a O H % Na,CO„ Na 
OCH 3> NaOCH (CH 3 ) 2 , L i OH, LiOCH 3l LiOCH (CH 

S^^Jg 5 5 ~ 6 5°CCDP^T', $>T ^ V-ZlJ^zh;*^ V-^^— ^ A7N 
^ -i K£g#£, 7^-T Kit#:{w>ttUT 2 ~ 1 O^^E^CD t e r t -Z? h*^* 

v y j»m<Di&m-c\ o. 5mm&±&jfozi±Mm*mmb-t£. ov^x% 2- 
- ^t^£ 0* ->*t^ -< >-;i/^— ^At h u b'tg-ffc^ws 

{^J^iiR uCl 2 (tolbinap) (dmf) n RuH 2 (tolbi 
nap) (dmf) ni;|M (dmf (^^^M75 K^it) , D 
PENtSfSl, RuH 2 (tolbinap) (dpen) £ f# 6 d £ "e # 
£^c, — M/ft^?^ y-;!/^ — ^7 A/^-f Kig#£ x b;l/:n> % ^->l/> 

7$J—)V, ^ >^/H^ n - ^© 7^ 3 - /^gl, T-tr h 
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— bU/K DMF, DMA, NMP, DM S O^^^fDJI^^^^^iM 
SJCBSJK- 1 0 0°C^£> 2 0 0°C(DF^T% tK^, TklUb* ^ b U # A, 

u^a, -7u\S)vv ^?Ame>mm&mik&yo£fri±* koh, k 2 co 3 , 

KOCH 3l KOCH (CH S ) 2 , KC 10 H 8 , tert-BuOK, NaOH, 
Na 2 CO Sl NaOCH 3 , NaOCH (CH 3 ) 2 , L i OH, LiOCH 3< 
LiOCH (CH 3 ) 2 m<D7JV%V. T V ±M&M0>&&£R&'? & ^ £ 

3 — ;l>3fcigj«, 7tb-h'J;K DMF, DMA, NMP, DMSO^^t 

OT, trans-RuCl 2 [(S)-xylbinap] [ (S) - dam 
en], trans— RuCl 2 [ (R) — xylbinap] [(R)-da 
men] , trans-RuCl 2 [ (S) -xylbinap] [ (R) - d 
amen], t r a n s - R u C 1 2 C (R) - x y 1 b i n a p ] £ ( S ) - 
damen], t r a n s - R u C 1 2 [ ( S ) - x y 1 b i n a p ] [(S) 
— daipen] , trans-RuCl 2 C (R) - xylb inap] 
C(R) - daipen], trans-RuCl 2 [(S) -xylbina 
p] [(R) - daipen], trans-RuCl 2 C(R)-xylbi 
nap] C(S) - daipen], trans-RuCl 2 [(S)-tol 
binap] [ (S) - daipen], trans-RuCl 2 [ (R) - t 
olbinap] [(R) - daipen], trans-RuCl 2 [(R) 
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-tolbinap] [ (S) - daipen], trans-RuCl 2 
[(S)-tolbinap] [ (R) - daipen], trans-Ru 
C 1 2 [ (S) -xylbinap] [ (S, S) - dpen] , trans- 
RuCl 2 [ (R) -xylbinap] [(R, R) — dpen], tran 
s-RuCl, [ (S) -xylbinap] [ (R, R) - dpen], tr 
a n s - R u C 1 2 C (R) - x y 1 b i n a p] [ ( S , S) -dpen], 
t rans-RuCl 2 [ (S) - dmanylb inap] [ (S) - dam 
en] ,trans-RuCl 2 [ (R) - dmanylbinap] [ (R) 

— damen] , t rans-RuCl 2 [ (S) - dmanylbinap] 
C (R) -damen] , trans-RuCl 2 [ (R) - dmanyl b i 

nap] [(S) - damen], trans-RuCl 2 [(S)-6meb 
inap] [(S) - damen], trans-RuCl 2 C(R)-6me 
binap] [(R) - damen], trans-RuCl 2 [(S)-6m 
ebinap] [ (R) -damen], t r a n s - R u C 1 2 [ ( R ) - 6 
mebinap] [(S) — damen], trans — RuC 1 2 [ (S) - 
xyl-6mebinap] [(S)— damen], trans-RuCl 2 
C(R)-xyl-6mebinap] [(R) - damen], trans 

— R u C 1 2 [ (S) -xyl-6meb inap] C (R) — damen] , 
t rans-RuCl 2 [ (R) -xyl-6mebinap] C(S) - da 
men] f If 6 i t^t'f 

*7c, ^^LWVr- , )A--S*^7^ >-->*T ^ bt, tra 

ns— RuCl 2 [ (S) — xylb inap] [ (S) - damen], tr. 
ans-RuCl, [ (R) -xylbinap] [(R)— damen], t 
rans-RuCl 2 [ (S) - xylb inap] [ (R) -damen] , 
trans-RuCl 2 [ (R) — xylbinap] [ (S) -damen] , 
trans-RuCl 2 C(S) -xylbinap] C (S) - daipe 
n], trans-RuCl 2 [(R) -xylbinap] [(R) -dai 
pen], trans-RuCl 2 [ (S) -xylbinap] [ (R) — d 
aipen], trans-RuCl 2 [(R) -xylbinap] C(S) 
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— daipen] , trans — RuC 1 2 [ (S) — dmanylb i na 
p] [ (S) - damen] , trans — RuCl 2 [ (R) - dmanyl 
binap] [(R)— damen], trans — RuC 1 2 [ (S) - dm 
anylbinap] [(R)— damen], trans— RuCl 2 

[ (R) — dmanylb inap] [(S)— damen], trans— 
RuCl 2 [ (S) -xyl-6mebinap] [(S) - damen], t 
rans — RuC 1 2 [ (R) — xyl— 6meb inap] [ (R) — dam 
en], trans— RuCl 2 C (S) — xyl — 6 m eb inap] 

[ (R) - damen], trans— RuCl 2 [ ( R ) — xyl— 6meb 
inap] C (S) -damen] f IfSi t^t'tS. 

R) $>Z^IZ [R, (R, R) ] &£] **#2;Li^, i/7 5 Vgate^fi^-f 
— Jt£5£ ( 1 ) <D>T h Xb-^^CD4iT\ WO 9 7/2 5 3 1 l ckt/W 

o9 9/oi43itMi:tm mm. mmMmmcDmm^^^^m^m 

f IfSCt^f n**OT*£>U, 10A^CH 2 NR 2 R 3 t^S7^y^ 
h >Sf : rR 1 ^, 3 -75 J -7^—)Vm, 3 - — b D7x^;l/S, 3 - [ 
>^7l/) — 7 5 7] 7x-;H, 4-^PD-3-7?y 

^ ^ 4-^pp-3 - [ (7 ^-)V7.)Vi^—)V) 75;] 

7 oi^;l/S, 4-^DD-3--bD7i-JH, 4-7'Ut-3-7^7 
oi 4-7*D^e-3 - [ (^>>>*7W) (y^^T^l/jfcxx^) 757] 7 

ai— JVM. 4-7'D€-3--hD 7x^M, 4 -^>^7l/^-^r->- 3 - — 
h D7xz;H % 4 -^>i/';^^r^ - 3 - 75 7 7x^;l/S, 4-^>S/7l/ 
^3r->-3- [ (^>^;l/) (7 ^l/T^*^.^) 757] 7xx 4- 
^>->*7l-7}-^r->- 3 - [ {^yV)V 7, )}/*—)}/) 757] 7x^ 

^S^7cli4 -sOiSjlX^-y- 3 - [ (kKD^» 7^710 7:nn7l/S£ 

^U, #r£U<f;£4-^DD-3- [ (s<l/t?)V) (*?-)V7, 71/^^71/) 7 5 
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y] 7x-;i/i, 4-"7'n ; e-3- [ ^^v*— M 7 ^ 

y] ;7:cn;l/^, 3- [ T^y] 7*.— 

mt?zi$4 -^iyV)V^^iy- 3 - [ (*v$W 7^x7W*~;i/) T ^ 

6-h'J h-f 7 £fctet e r 

V)V*>)V-tf.~)l>m. 2, 2, 2 - hV ^DDX^^S/^/l/^ ;l/S#<£>#;W^ 

fc^O, m^^j^fi, 2- (^>V7 7>-3—fM^r^) ^^-JVm. 2 

- (^^W^Pt^oiV- 3 -^)V**cZ/) 3L7-J\sm. 2- (9H-^;^!/ 

— )V- 2 --f^T^SO ^^VX, 2 - (1, 2, 3, 4-rf7tKD^ 

>- 6 2- (1, 2, 3, 4 - r h 7 t: K 

n^^oy>^-^ 6 --r ;V7i-^r->) :n^;i/», 2 - (l, 2, 3, 4- 
■5 s - h Kn- 9 H-#;W^,/— JV- 7 ^JVm^^O. 
U<fcfc2- ( 9 H-^7;W^y— ^- 2 ;l/^^r^>) zn^Sj Ko^Tti, 

CD#^£ L-^ 0 1"&;b^ trans-RuCl 2 [(S)-xylbina 
p] C (S) - damen] , trans-RuCl 2 [ (R) -xylb in 
ap] C (R) - damen] , trans-RuCl 2 [ (S) -xylb i 
nap] C (R) - damen], trans-RuCl 2 [ (R) -xylb 
inap] [ (S) - damen], trans— RuCl 2 C ( S ) — xyl 
binap] [(S)-daipen], trans-RuCl 2 [(R)-x 
■ylbinap] [(R)— daipen], t rans-RuCl 2 [ (S) 
— xylb inap] [(R) - daipen], trans-RuCl 2 
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[(R) -xylbinap] [ (S) - daipen], trans-Ru 
C 1 2 [ (S) - dmanylbinap] [ (S) -damen], tran 
s-RuCl 2 C ( R) -dmanylb inap] [ (R) — damen] , 
t rans-RuCl 2 [ (S) — dmanylbinap] [ (R) - dam 
en], trans-RuCl 2 C(R) - dmanylbinap] C(S) 
-damen] „ trans-RuCl 2 [ (S) -xyl— 6meb ina 
p] C (S) - damen] , trans-RuCl 2 C (R) - x y 1 - 6 m 
eb inap] [ (R) - damen] , trans-RuCl 2 [ (S) - x 
yl— 6mebinap] C(R) - damen], trans-RuCl 2 

[ (R) -xy l-6meb inap] [ (S) - damen] #£=IMf § - 

,Tf 0 -f&frib. 1 - [4 -^>->*;i/ 3 - [ (^V^W (pi^KX 
frfr—JU) T^y] !7xn;l>] -2 - [ [ 2 - (^V'/f*7x>-3--f 

^^^->) ^JVl ^>^7?;] l- [4 -s<*>i?)Vjr*ci/- 

3 - C (p< )\>) T^y] 7i-M -2 - [ [2- 

( > V7 7 > - 3 - ^JVl ^W?;] l 
- [4 -^>^;l/;*-3r->- 3 - [ ('OSW (p< t^I/x;!/*— ;W T^y] 
7i^M - 2- [ [2- (9 H-7j;W^y->>V- 2 --f ;l/^-^r^» 
/<>^7U] :n#.7> v 1- [4 -'O^JM'^fS'- 3 - [ (•*>3>;lO 

(p< ^) 7 5 y ] 7x-JH - 2- [[2- (1,2, 3,4- 

7^ b ^ E Fn^Wf*7i>- 6 --f ;l/^"^r->) X-^-M s<ls*/)VT ^ 
J] 3L$Jl/^ 1- [4-^v^;l/;fr=^>- 3 - [ (<*V$W (t^JV^fr 
7^^] 7i-;l/] - 2-[[2-(l, 2, 3, 4-fh7tFD 
^vy77V-6--fWy) x^;U] ^V^^T^v'] x^yv, 1 - 

- 2- [ [2 - (1, 2, 3, 4-f h7kh'n-9H-*;W^/- 
7 — ^>->*7V7^ y] 1- C4-^>->* 
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2- [ [2- (^V^7iV - 3 -^M^^) X?-;l/] ^Ist/JVT^ 

3L$jy^ i- [4 -^z/Z/)V%*v- 3 - [ 
;i/ y -js-;V) 75;] y x.=. JVl - 2- [ [2- > V7 7 V - 3 - -f 

^V^;l/T^y] x#y>, 1- [4 -^>^;v^-^->- 3 - 
[ (^>->';w) 7^y] y^-JVl - 2- [ [2- 

(9H-*;w^/-;i/-2-^;v^^i/) x^;v] /<v^i/7 5;] x# y 
i_ [4 _^ > > > - ;l/ ^-^o / _ 3 _ [ (^>^;io 7^ 

y] 7zr;V] - 2- [ [2- (1, 2, 3, 4-fh7tHD^vm 
7x>-6 )\>X*rV} x^;l/] ^>^;i/7^ ^3 V, 1 - [4-* 

3 - [ (^ve/*^) ('OS^^i/jfc^AO 7^y] 7x^ 
;H - 2- [ [2- (1, 2, 3 f 4 -T- b 7t H o^>»/75 v- 6 
^^-=3r^>) x^;W] ^<>->*;l/7^y] :c#y>, 1- [4 3^- 

3 - [ (^>^v^>>v^— ;iO 7 ^ y ] ^ oi— ;M -2 - [ [2 

— (1, 2, 3, 4 --r b 7t h*n- 9 H-#7W*V*— 7 --f )VJr**/) 

^^>*J)\>y ^ y ] 1- [4-^dd-3 - c 

(pi^A'^A'/fc— 7^^] 7i-M -2 - [ [2- (^Wf^7i 
>- 3 --f Jlofr^SO x ^>^;i/7^y] x#y>, 1- 

— 3 - C (^>^7l/) ft— )V) 7 ^ y ] 7 -2 - [ [2 

— (^>!/77>-3-^W^) x^;l/] ^y^7^;] x^?y>, 
l - [4-^dd-3 - [ (^v->';V) 7^7] 7 

- 2- C [2- (9H-^;w^-;V-2-^;W^» x^;Kl ^>->* 
;i/757] X#y>, 1- [4-^DD-3 - [ ^l/^W-fc 
— ;io 7 ^ J 1 7*. — ;w] - 2 - [ [ 2 - ( 1 , 2, 3, 4-f b7tb*D^ 

^i/V^-Hry x.v- 6 --f;v^-^r-» x^-^] ^>^;V7^y] x^?7x 1 

— [4-70P-3 - [ ('O^) t^*;!/* — 7^^] 7x^ 
7V] - 2 - [ [2 - ( 1 , 2, 3, 4-fh7th'D^>V'77y-6-^ 

7i/^-^r->) x^;v] tvs/^TS y] x#y 1- [4-ynn-3- 
[ (^>^;i/) fr) 7^^] 71-M -2 - [ [2- (1, 

86 

,<r, JtiiiMj_f 



WO 01/58843 



PCT/JP01/00797 



^ j ] 3L^t j l- [4-ynt-3- [ (^v^v) (t^-jv 

***=>10 7^3 7x=./U] - 2- [[2- (^>m7x>-3- 
-f7l/;*=^>) ^>^;^T^y] ^ >> 1- [4-70^-3- 

[ (^V3>7V) {^^JV7.)V^=-)V) 7 ^ Jl y^—)V~\ - 2- [ [2- 

^>i/77>- 3 --r ;v^-^r->) 31^^] ^>->VVT^ y] i - 

-2 - [ [2- ( 9 H-^.;i/^V— 2 --r ;v^-^r^) ^^^] ^v^vt 

;lO 7^3 -2 - [ [2- (1, 2, 3, 4-^-h^tlHD^^ 

[4-^0^-3- [ ?-)V7.)Vifr— )V) T^y] — JVl 

_ 2 - [ [2 - ( 1 , 2, 3, 4-^b^t KD^>y77>- 6 
3^>) s<*lsZ/)VT ^ Si y 1 - [4-7*D=e-3 - [ 

S>yi0 AO 7^>>3 7x^ ;i/] - 2 - [ [ 2 - ( l , 2 f 3, 

7 y 3 x^ y i - [ 3 - [ 7^3 

T7;n — 71/3 - 2- [ [ 2 - (:^> V*^;*? ai >- 3 7V;*3r^) ^1^71/ 3 
^V^7l/7^3 x^^K 1- [3- C (^A'/Wl'*— ;lO 

75;] 7i-iH -2 - [ [2 - (^Vy'7 7>-3-'r;m^) ^ 
71/] ^v->*;l/T^y3 1- C3- [ (^>->W) (t^^/WI/* — 

^) 7^3 7x^7U3 - 2- [ [2 - (9 H-777W^V-A- 2 -^7V;*=¥ 
zc^-;l/] ^>->*7VT^ ^3 >> 1 - [3 - [ (^>^) (^^^ 

^;Wt^-;V) 7^] 7I-J1/] - 2 - [ [2 - ( 1 , 2, 3, 4-fh7t 

y* n^W^;* 7x v- 6 -^jv^t^- :n?-;i/3 ^v^T^y] 

1- [3- C (^>->*;V) ^)V^)Vt^ — )V) 7^3 7ix^] -2 
- C C2- (1, 2, 3, 4-fb7tKO^W77V-6-f^4 

ai^^] ^y^vi/7^3 1- [3- [ (^>->';w) 

^7l/^-;V) 75;] 7x-M - 2 - [ [2 - ( 1 , 2, 3, 4-fb7t 
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Hd-9H-*;w^/-;v-7 — (jv***/) x^i/] ^v^^y^y] x^ 

;V, 1 - (4-^>J/W^-3-7^7i-^) - 2- [ [2- {V 

^yVf-^y x>- 3 --r ^^-^->) x^7i/] ^>^;i/75>'] x#y>\ i 

_ (4-^>>»^-^<y-3-75y7x^;l/) -2 - [ [2- (^V^7 

7V-3-^f;W^» x^i/]/<>i/>T^] x#y>, i- (4-^> 
^l^^- 3 -75 ^ yai — JV) - 2- [ [2- ( 9 H-#;i/^v"— 7P- 2 
--f ;v;fr^>) x^7H ^>^;i/7^;] x#y> v 1- (4-^>^^^-^ 

^-3-7577x^1/) - 2- [ [2 - (1, 2, 3, 4-ff7hFO^ 

^yVf^7x>-6--i';i/^^^) x^;i/] ^>^7?y] l 

- (4 -^>i/JVJr*is- 3 -7? J y^— )V) - 2- [ [2 - (1, 2, 3, 
4-5 : -h^t HP ^Vl/77 y- 6 ->) x^-;l/] ^ V^7l/7 5 

7] X;?7>, 1 - (4 -^>^7l/^-^r->- 3 - 7 5 J 7 jl — JV) - 2 - 
CC2- (l, 2, 3, 4 -t- b^t: HP- 9H-*;^V-;V- 7 --i'7l/^- 

dpS/) Ji^7V] ^V^7l/7 5y] X#y>. 1- (4-7DD-3-75;7 
-2- C C2- (^^>V*^^--7ai V- 3 X^;iO ^ 
>^>75 7] X#,7>, 1- (4-7nD-3-7?77xx;V) -2- 
[ [2- (^>!/7 7>-3 — < )\>**i/) 3L^JV~\ ^>^V7 5 7] x# 
1- (4-^DD- 3-7577xx;l/) - 2- [ [2 - (9H-^;l/ 
/^V— 71"- 2 --f x^-;V] ^>S7 71/75 y] x#yy, 1- (4- 

^PD-3-757 — 7V) - 2- [ [2 - (1, 2, 3, 4-fb7th' 
n^^vy^-^-^ jiV- 6 -^jv**c-» x^;i/] ^y^JVT 5 Jl x^y>, 

1- ( 4 _^nn-3-75y 7oixi;V) - 2 - [ [2 - ( 1 , 2, 3, 4 - 
T b 7 t: K D ^/<> y 7 7 > - 6 - ^ ^) x^;l/] ^7^75 7] x 

1- (4-7DD-3-757 7xx;P) - 2- [ [2 - (1, 2, 
3, 4 ]s ^ £ KD- 9 H-77 7l//^V*-;l/- 7 -^)V^^-V) X^-7V] ^ > 
^771/75 7] X#y>, 1- (4-7*D^-3-7577xx^) - 2- 
[ [2 - 0>*'<>V*7^7 3 --Y7l/^-^r->) Xf-71/] ^>^7l^75y] 

x#.7 > % 1 - (4-7^^-3-75 7 7xx;V) - 2 - [ [2 - 
^7 7 >- 3 -^7l/7]-^->) X^7l/] ^>^7V7 5 .7] x#y X 1- (4- 
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-2- [ [2- (9H-Wi/-;V-2-f 
^>i;;V7U] i^^X l - (4-^D^-3-T^ 
y 37 -2 - [ [2- (1, 2,3, 4-fh7tKP^>!/^7 

x >- 6 --oi/t}-^) □i^v] ^v^;i/7^y] 313? 1- (4-7*n ; 

^-3-7^7x^1/) -2- C [2- (1, 2, 3, 4-fh7tKn->' 
^Vl/7 7> - 6 JV^-^-i/) ^^;H ^O^^T^ 7] x^?7> % 1 - 
(4-7*0€-3-7^77 xxl^I/) -2- [ [2- (1, 2, 3, 4 - t" b 
7 b K D - 9 H - 7V;W^ V'-^ - 7 — f oi^V] ^V^Vl/T^^D 

x#y>\ l - (3-7^:7a:-;v) -2 - [ [2- (->*^> V^-^-^ oi > 

- 3 — f 7l/*3rtO 31^-^1/] 7] X^7>, 1 - ( 3 - 7 ^ ^ 7 

i -2 - C [2- (^vy7 7V-3-f;W^^) 
71^7 ^ y ] 1 - ( 3 -7^ J 7x^;V) - 2- [ [2 - (9H-77 

;W*»>— 2 --T7l/^^r->) ^>^7l^T^y] :n#.7>, 1- (3 

-7 5 7 7x^) - 2 - [ [ 2 - ( 1 , 2, 3, 4-fh7bKn^W 
9^:7 6 -^(?V**i/) 3i^;V] ^>i^7VT5 .7] 3i#y >, 1- (3 

-7 5 77XX )V) - 2 - [ [ 2 - ( 1 , 2, 3, 4-fh7t h*n > V* 
37 6 7W7j-=3r->) ^^7V] /<VS7;l/T^y3 y 1 - (3 -7. 

^y;7x^7i0 - 2 - [ [ 2 - ( 1 , 2, 3, 4-5^ t: KD- 9 H-77 71/ 
— ^)Vl *>S/JV7$, Si Ji#y>, 1- (4- 

s< is V 3 h U7^=-JV) - 2- [ [2- (^W^-^oiV 

- 3 -J )V**i/) 3i^7V3 ^V^7V7^y] X#yv, 1- (4-^VS7;W 
^-^y-3-xbD7xx;V) -2- [ [2- V*7 7 V- 3 --f 7V;fr 

^>->'7U7^y] :n#y>, 1- (4 -s<l/VJV**i/- 3 - 
xx }v D7xx;l/) -2 - [ [2- ( 9 H - fiJUA 2 JVJr*-» ^ 

f^7l/] ^>^7l/7^y] x^?7X 1- (4-'<>^*^-3-=hD7 
:cxx;V) - 2 - [ [2 - ( 1 , 2, 3, 4 -f b7 t KD^V^7x7 

- 6 --f 7l/;*3r^) xf;v] ^v->*7l/7^y] x#y>> 1- (4 -sOitJU 

3_-).D7xxjl/) - 2- [ [2 - (1, 2, 3, 4-f b7t K 

D^7!/7 7 V- 6 -^;!/;*3f ^710 ^>^7k7^y] x#y> % 1 
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- (4 -*l/*J 3 hD7x-;H -2 - [ [2- (1, 2, 3, 

4-fh7bHn-9H - tj;w^/-;1/- 7 - -f ;W^r ^) x?-;io ^>^;v 

T ^ y ] 2L#y V, l-(4-^DD-3 --hD7x-;i/) - 2 - [ [2 - 

(^>!/f*7x>- 3 --r A/Or**/) x^i/] **sy)V7^ J] x^;>, 

1- (4-^DD-3-x hU7x-;l/) - 2 - [ [2 - (^>V*77>- 
3 --f7V^=ar-» X^;!/] ^V^7 5 ^3 x#y X 1 - (4-^DD-3 
--hD7x-;V) - 2- [ [2- ( 9 H-jjAfAy— )V- 2 --f 
3^3- 71/ ] ^>->Ol/7 $ Jl^yV, 1- (4-^DD-3--bD7xX 
- 2 - [ [2 - ( 1 , 2, 3, 4-rb7tKP^> > /7 4 t7xV-6 
--r;i/^-=^r->) x^-;w] ^v^i/T^y] x^;x l - (4-ynn-3- 

-hD7x^;l/) - 2- [ [2- (1, 2, 3, 4-fh7hKD^VV*7 
^ >- 6 — f :n?-;l/} ✓< 7 ^ ^ ] 1 - (4 - ^ □ 

n - 3 -xz hn^oixi;V) - 2 - [ [ 2 - ( 1 , 2, 3, 4-fh7tHD- 
9 H-7^^/^y*— 71/- 7 --r^;*^) ai^H A>-i/>75 7] ai;S?y>, 
1 - (4-7D=E- 3--bn7xx;V) - 2 - [ [2 - 7 x 

>— 3 i 3L=f-)V~\ ^>^;V7 5 7] 1- (4-7'n^E 

- 3 — — h D 7i-;V) -2 - C.[2- ( > V 7 7 > - 3 - 7l/;fr # ) 

^>^7l/T^V] :n#y>, 1- (4-7"D€-3 -xhD7xx 
;v) -2 - [ [2- ( 9 H-#7W^y— 2 --r;w^-#-» X^7l/] 
;V7 ^ y ] :c#y> % 1- (4-7n ; 6-3-xh07x^) -2- C [2 

- (1, 2, 3, 4-Tb7tHD^7W7x>-6-'fW^^) ^ 

^>->';i/T ^ y ] :n# y > % 1 - (4 -7n^- 3 -^bD7x^;i/) 

-2-[[2-(l, 2, 3, 4-fh7tF0^7l/77V-6->fW 
=3^» x^-71/] ^>^>75 7] X#y> % 1- (4-7D ; E-3-xhD7 
xnxx. 71/) - 2- [[2 - (1, 2, 3, 4-rb7bh'D-9H-^;WV/- 
71/- 7 -^)Vit^r V) x^-710 ^V^75 7] x£y>X 1- (3--hD 
7xx;l.) - 2- [ [2- (^7^7x7-3-^^4^) X^;i/] 
^y^7l/T^ V ] x#y >> 1 - ( 3 -x^D7ixjk) - 2 - [ [2 - (>>* 

^>v'77> - 3 -^;^#^) x^-;l/] ^7^71/7^ ^] x#y v N 1 - 
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(3--hD7xr;V) -2- [ [2- ( 9 H - #7W* V— JV- 2 --f 

^>^;i-y^y] J 1 - ( 3 - — b n 71^) -2- 

[[2-(l, 2, 3, 4-fb7Hh , D^yV , 7 t ^7x>-6-'f;^# 
>>) ^v->';i/7 ^ ] y >\ 1 - ( 3 --bo 7 x.-Jl) - 2 - 

[[2-(l, 2, 3, 4 - r 1*7 k Fn^ 7 > - 6 - -f M^r^) 

j^^-JVl ^y*s)\>7 ^ 7] x^y>|felil - (3-xhD7x-;k) -2- 

[ [2- (1, 2, 3, 4-fb7tFD-9H-*;W^/-^-7-^M 

^>->Vl/^-^->- 3 - [ ^-)V7s)Vifr~ 7V ) T^Jl 7xx 

_2 - [ C 2 - (^'A > ^/f ^ 7 1 V - 3 - ;W ^7) 

-C^T^yD ai^yv, 1- [4 -^y-yjVJr^-y- 3 - C 

T^y] 7^—JVl - 2- [ [2- (->*^>V*7^>-3- 
-r;i/^^->) ^yV-i )V7 % Jl ;x l- [4 -^V^71/;*3f 

3/-3-'[ (^>^7H (p< — ;V) T ^ y ] 7xx;l/] -2- 

C [2- (9H-^;w^/-;v-2-^;^#^) ^ W-C ^7 5 

y] o:#y>, 1- [4 3 - C (^>->*7i/) (y^7i/*7i/ 

7 ^ y ] 7xx;l,] - 2- [[2 - (1, 2, 3, 4-fh7tKD 

^^>y*^^-7 x>- 6 -^i^^so x?-7V] ^W-r ;i/T^ y] x#y>\ 

1 - [4 -^>->'^^^->- 3 - [ (^>^;l/) (p< ^JVDVfc-JV) T ^ 
y ] 7xx;H - 2 - [ [2 - (1, 2, 3, 4-fh7t KD^>V7 7 
^ — 6 — 7l^>4-^r x^-tv] ^vvw^T^y] 1- [4-^> 
^;i/^-=¥->-3- [ i^y^j]/) (^f^^x^) T^y] 7^xi7H - 

2 - [ [2- (1, 2, 3, 4— T^b^tlKP— 9H — fj )V Ay* — )]/ — 7 f 

- 3 - [ (s<yi/)V) {^yV)V7,)Vi^=.)V) 7^y] 7ix;v] -2- 

C [2- (i/^7!/f^7i>-3-^JW^^) 3:^71/] ^<>W7l/T^ 
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;] x^?;x 1- [4-^V^7V#3->- 3 - [ 

y^y] 7 -2 - [[2- (^>!/77>-3-fW 

x^^] ^>^;V7^] x^yy, l- [4-^v^;v^-^^-3 

- [ (^v^^i/^^^-^) T ^ ^ ] 7i-;H -2 - [ [2- 

> % i - [4 3 - [ (^>-^;vt.;1/^-;w) 
T^y] 7x^;V] -2- [ [2- (l, 2, 3, 4-^h^t:Kn-^>y 
^^-^^>- 6 --nvx*is) ^>W^7 5 x£ y V, 1 - 

[ 4 -^i/i/jVTk^i/- 3 - C (^v^) 7^3 
37:n - 2- [[2- (1, 2, 3, 4-rb7kiHn^vy77V- 

6 _^ ;l/ ^^>>) ^>v*-r;vr^^: m^yv, i- ia-^va 

^-^^_ 3 _ [ (^>^;V) (^-V^yV^^*;— A/) 7 ^ J 1 7x-jV] -2 

- [ [2 - (l, 2, 3, 4-^b^nKn-9H-#;w^-^-7--f;i/ 

zn^AO AV^;V7?;] 1- [4-^DD-3- 

[ (p^^X^*—^) 73 y] 7x-;H -2 - [ [2- 

y^^V^-^y ^- v- 3 -^;i/^-^r->) av^;V7 5;] x^7>, 

ji,] _2 - c C2- (^vi/77>-3--f;w^^) ^>y-r^ 

75;]x^X 1- [4-^00-3 - [ )V7,)\<-fr — 

7V) 73^3 -2- [ [2- (9H-#;W^y-7V-2-^;l/;*3f 

i/) :r^;l/] ^l/\T>( )V7 3 7] x^?7X 1- [4-7DD-3 - [ 
^71/) T^y] 7xxM - 2-[[2-(l, 2, 3, 

4 _ ^ ]> ^ t j< n ^ v 7 f ^ 7 1 v - 6 — f ;V ^ 4 ^> ) x^-;v] ^vy'-OV 

i- [4-7nD-3 - [ (^v^v) 

71/) 7^] 7xx;H - 2- E [2 - (1, 2, 3, 4-fb7HHD^ 
77777-6-f^^^) x^;i/] ^ JVT * x# ^ 1- 

[4-^On-3-[ (^V^VO (*^7l/*7V/fc— 71/) 7^y] 7xxj[/] 
-2 - [[2 - (1, 2, 3, 4-rf7t b*n- 9 H-77;W^/-;l/- 7 - 
-Y 7l^3^» W;V7^ ] X# y 1 - [4-70^- 3 - 
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[ (s<>i/JV) (*^J]/7.JVfr-A) 75 7 3 7x-;l/] -2 - [ [2- (»* 
^7V*^;fr73i>- 3 7V;fr3r:7) :n^;l/] W 71/ 7 5 7 3 :n#7V, 

l - [4-7'n^-3 - [ (^^-;v^;1/tJn— 75 7] 731x1 

^3 - 2- [ [2- (^>!/7 5 >- 3 --f7V;fr#S/) xf^] /<VW71/ 
75 7] x^y>, l - [4-7d^-3 - [ (^v->\rt/) (7 5^1/ 771/* - 
7V) 7?;] 7 ;l/3 -2 - [ [2- ( 9 H-iJJW^v'-JV- 2 — T 7l/;fr3f 
*/) 3i^;v3 ^> VW ;i/7 ^ 73 3L#7 i - [4-7*0^- 3 - [ 

->*;l/) (7 ^7l/77l/*xx )V) 7 5 73 7mxx7l/3 -2- [ [2- (1, 2, 3, 
4 -5=" h^fc: KD^>y^7iV- 6 --r;l/^-^r-» :n^;l/3 «*V!/-fJW 
7^7] ol£7>, 1- [4-7*D€-3 - [ (Xi/^TV) (7 5^71/ 7 71^X1 
)V) 757] 7xn;l/] - 2 - [ [ 2 - ( 1 , 2, 3, 4-fh7t:KD ^ 
>V*7 7>- 6 --T7l/;*3rS/) ^^71-3 ^7 7"^ 71/ 7 5 7] ^#7 1 - l 
[4 -7*D€- 3 - [ (^>VJV) (7 7^7l/7 7l/*xi7l/) 7^;] 7xx;V] \ 
-2 - [ [2 - (1, 2, 3, 4 - ^ h ^ tl K D - 9 H- 77 71/^7*— 7V- 7 - 
^7l/;t^>) :x^7t/] ^>V^;k7 5 7] ai;5?y>, 1- [3- [ 
7V) (7 ^;i/77l//frxi;V) 7^7 3 7 31—71/3 -2 - [ [2- (^>7"ft 
7x> - 3 zn^lO ^>W7V7 5 7 3 317 7 >> 1 - [ 3 - 

[ (/<>-f7;i/) (*?-jv^jVsfr—jV) 757] 731— ;i/] -2 - [ [2- (-7 
^vi/7 7> - 3 --i x-^jvi ^>"7V ;i/7 5^3 ai^yv, 1- 
C3 - C (^>^7i/) (7 7^1/7;!/*— ;lO 75^3 731x171.] - 2- [ [2 

- ( 9 H-7V;W^y— JV- 2 --<;i/^-^r^) 31^-71/] ^>V-f7l/75 7] 31 7 
7 > % 1- [3- [ (/^>^;l/) (7 7^71/771/* — 71/) 75 7 3 7 31-71/3 - 
2- [ [2- (1, 2, 3, 4--f h*D^>y'f^7x> - 6 --f;l/ 

7^:7) m^-71/3 ^W-Y 71/75 73 x^7>, 1- [3- [ (^>:7;l/) 
(7 7^7l/7;l/*xi7l/) 7 5 73 7x— ;V3 - 2 - [ [ 2 - ( 1 , 2, 3, 4- 
T" b 7 HD^>V77>- 6 71/71-^7) 3i^;l/3 ^VV*-f 71/7 5 7 ] 
:c#7>, 1 - [ 3 - [ (/^>^;l/) (7 ^7l/7;i/* — ;l/) 75 7 3 7 31 xx 
;i/D-2-[[2-(l, 2, 3, 4-fh7t KD- 9 H-7V7l/7^V— 71/- 
7 -^JVit^-i/) ^)V1 sOVj 71/7 5 7 3 1^7, 1- (4-/<>^;l/ 

93 



WO 01/58843 



PCT/JP01/00797 



3 -T^ J 7i^) ~2- [ [2- 



x V- 3 --f 



-3-7^7i-M - 2- [ [2- (i/sOVy^ V- 3 - ^ 71/ ^ ) 
:ni^;l/] ^VW;l/T^^] x^?;y, 1- ( 4 -^Vi'iW^^- 3 — y ^ 
y^xx^y) -2 - [[2- ( 9 h-#;wsv*->>1/- 2 --f ;i/;t3^>) ^9=- 
71/] ^>^;i/7 5 y 3 y l- (4-^>^W^r < >-3-7^>'7 
- 2- [ [2 - (1, 2, 3, 4-^- h ^ t: KD^>!/f^7x> 

- 6 --r ;i/^-^r->) ni^^] ^v^;v75 7] :n#y>, 1- (4-^>^ 

;^^^>-3-7^7 7x^;V) - 2 - [ [ 2 - ( 1 , 2, 3, 4-^h^t 
KD^>!/77>-6HW^) 31^71/] W 71-75 y] x^V, 
! _ ( 4 3 — 7 5 y 7x-;p) - 2- [ [2- (1, 2, 

3, 4 - f h 7 t F O - 9 H - j!/^^/-^- 7 - :n^7l/] ^> 
W 71/75 y] 1- (4-70D-3-7577IXJV) -2- 

[ [2 - 0>*^.> 3 -^;l/^-^->) ^<VW7l/7 5 

y] X^?7>, 1- (4-^DO-3-75 ^7i — - 2- [ [2 - (S> 
^>l/^^>- 3 --f^V^-^r-^) 3:^71/ ] ^> W 5 y] Ji^y 1 - 

(4-i7Dn-3-7577xx;V) - 2- [ [2- ( 9 H - #;l^V*— 7l/- 
2 ;l/ /^vW 7V7 5 y ] 7 1 - (4-^dd- 

3- 75 y 7 3i-7^) - 2 - [ [2 - ( 1 , 2, 3, 4 - 7" 1> 7 tl KD^V 

v^^-^x;>- 6 --f7V^-dp-» ^^i/] ^>v*-i';V75 7] x^;x l- 

(4-7PD-3-7^7xxjV) - 2- [[2 - (1, 2, 3, 
^ \L FD^>y'77>- 6 --r7l/^-^r-» x.f-71/] ^>V-f;V7 5 7] 
y V, 1- (4-7nD-3-7^7 7i-;V) - 2 - [ [2 - ( 1 , 2, 3, 

4 - 7^ b 7 t H O - 9 H-777W^V*— 71/- 7 -^)V*$-» J^?-Jl<l 'OVW 
7l/75y] ^iS?y>, 1- (4-7'P : 6-3-7?7 7xx;V) -2- C [2 



J V, 1 - (4-7D5-3-7? 7 7x^;l/) - 2 - [ [2 - (^>V*7 
^ >- 3 )V**V) x^;V] /^>W 71/7 5 J i - (4 -y 

D^-3-75 7 7xx;l/) -2 - [ [2- (9 H — 77 7W^ V* — 71/ — 2 — f 7V 




x>- 3 --T7l/^=¥-» Ji^-7V] ^>^;V7^7] ^ 
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; 7 x^) -2- [ [2- (1, 2, 3, 4-fh7kKD^V^7 
x >_ 6 --f x^;l/] ^>^;V7 5 ^] l- (4-7* 

D^-3-7^7x^;V) -2- [ [2- (1, 2, 3, 4-fh7tHD-. 

^> v /7 7>-6— ^vy-f^^;] x^yv, 1 

_ (4 _^o t _3_ 75 ;7x-;l/) - 2- [ [2- (1, 2, 3, 4-f 

h7tKo-9H-7j;w^/-;i'-7-'i';i/^» x^;i/] ^vvw^ts 

V, 1 - (3-7^7x^V) -2 - C [2 - (^>W7 

a- v _ 3 frx^i/) x-T-jvi /oy-r^T^y] V % 1 - (3 - T 

>; 7 x-/k) -2- [ [2- (^Vl/77>-3-^;W^» J^/H 
^>^;l/7 5;] :n#y>, 1- (3-7^71-iV) -2 - C [2- 

V % 1- (3-7^77x-;H -2- [ [2 - (1, 2, 3, 4-fb7t 
KD^>l/^7i>- 6 -4JV**-» if^V] ^V^;V75 7] x# 
j v ^ ! _ ( 3 -7^7x-;V) - 2- [[2 - (1,2, 3, 4-fh? 
th'D^V!/77V-6 — f;V^-^r-» X^KJ ^V^^T^;] x#>: 
v% !_ ( 3 -7^7x-;H -2- [ [2- (1, 2, 3, 

^ ; V % 1 - ( 4 -'O^l^ 3r^~ 3 — — b O 7 3i— - 2 — C [ 2 — 
(^V!/f^7xV-3-^/VW) x^;Kl ^V^/V7 ^ ] ^ 
v j _ (4-^V^W#^-3-xh07xx;V) -2 - [ [2- 

yy77V-3-fM^^) x^io ^>V^^7^^] x^yv. l- 

(4-^V^m^-3--bn7xx/V) -2 - C [2- (9H-#;W^ 

2 x^;v] ^W-r^r^y] x#y>, 1- (4- 

^ >^#^7 - 3 - - b n 7 x-^) - 2- [ [2 - (1, 2, 3, 4-t 1 

y ] y 1- (4-^V^M^^-3--h07x-^) - 2- 
CC2-C1, 2, 3, 4-fh7tHn^/77>-6HW^» 
x^Kl *>!/-f ;W7 3 l - (4 -*vs;;M-^>- 3 -xx b 
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D7 x-;l/) -2- [ [2- (1, 2, 3, 4 -fhHHD-9H-*^ 

y-;v_7 x^;n ^v^^r?;] i- (4- 

^p D _ 3 _- bD 7x-;H -2- [ [2- (^>m7iV-3H 

x^;i0 ^>V^;V7^] i^v. 1 - (4-^on-3-~ 

hP7 x^V) -.2- [ [2- (^^/77V-3H^^) X^/V] 
/^V^;V7^] X#.7>, 1- (4-^D-3-x>n7i-;H -2 

_ c [2 - (9H-^;v/^;-;v-2-fM^» x^;v] ^vW;vt^ 

y ] y> % i_ (4-^DD-3 - — b P 7 — - 2- [[2- (1, 

W^T^D x^;x l- (4-^nn-3--hn7xx;v) -2- 

[ [2- (1, 2, 3, 4 - f h 7 h K D >^ V V7 7 V- 6 -f ^^^) 
^V^;VT^] x^?7V, 1- (4-^nn-3-xhD7xx 
;H -2- C [2- (1, 2, 3, 4-fh7HKD-9H-^/-;V- 
7 m^K] ^!/-f;V7^] xi^yv, 1 - (4-7*n*- 
3-xhD7xx;V) -2- C C2- (>>^>^/f^7 x V - 3 - 

e/) :c^;KI ^vW;V7^:i x#y i - (4-7D ; e-3-xbn7 

- 2- C [2- (^W77V-3-fM^» X^7V] 
-f^T^y] X#yV, 1- (4-7D ; 6-3-xhD7xx;W -2- 
[ [2- (9H-*^/-/l'-2-'f^^) X^7W] ^>^^7? 
7] x^?7X 1 - (4-70^-3 -xhn7xx» -2 - [ [2- (1, 
2, 3, 4-fh7tKD^W^7x>-6-'f^^) X^/lO* 
>W;VT^y] x*y>, 1 - - 3 -xbD7xx;V) - 2- 

[ [2- (1, 2, 3, 4 - f f 7 h ^^7^/7 7 V - 6 ;V^^r^) 

zn^;w] ^yy-f^u] x^yv, l- (4-7D ; e-3-xbn7xx 

7V) -2- C [2- (1, 2, 3, 4-fb7kHD-9H-WV'WV- 

7-^r;l/^-^-» x^;Kl /<>^;V75;] x#y l - (3-^h07 

-2- [ [2- (^7^7x7-3-^^^7) * 
>W ^/7 5 y] 1 ~ (3 -xbD7xx;P) - 2 - [ [2 - 

^ >y75v _3_^ ;W ^>» x^;i,] ^>W;VT^ x#y > % l- 
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(3--hD7x^) -2- [ [2- (9H-^;V^/-^-2--fW* 
i/) jcf-;i/] ^>^;V7 5^] x# 1- (3--fD7x-» -2 

- [[2- (1, 2, 3, 4 - f h 7 t HD^ Vm7x V- 6 - ;H 

^>yw;v7^y] x^;x 1- ( 3 h D7x- - 

2 - [ [2 - (1 , 2, 3, 4-fb7tb'n^Vl/77>-6--f^ 
*/) JLf-JV] ^W-T^T^ ^] x# y 1- (3--hU7x^) 

-2- [[2 - (1, 2, 3, 4-f b7kHD-9H-7j;W^/-;l/-7- 

— flSsS (2) ©^f^ 1 ) A--I*^7-f Vifrl:, 3^*38 ft 

i/i, ooo ~ 1/3, ooo, ooo^/vi^e^^^ts, 

**UVN^ffl«I&ieffli:U-r^ 1 / 1 0, 0 0 0- 1 /3, 0 0 0, 0 0 0 

7V*K t e r t - ^b*^*!) f A4^©*iO#lETi:, 
£>6 0°C 3 04H««#Ut:fc Kfl^fcSflMfcU v-.hWb^fc^ti: 

in*.. 1 1: ^7 5 > - r ffi* 7 7 >f V - ^t - i: J* b, 0. 5~io 
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^C^lt, 1. 01-1. 2^;K£>i&^£J1^3 - Sfc^l/l^fcl 

i&M(Dmm.£ UTii, KOH, K 2 CO s< KOCH 3 , KOCH (CH 3 ) 2 , 
KOC (CH 3 ) 3 , KC 10 H t< NaOH, Na 2 CO s> NaOCH 3> NaO 
CH (CH 3 ) 2 , NaOC (CH 3 ) 3 , L i OH, LiOCH 3 , LiOCH 

cch 3 ) 2 , Lio (ch,) ,fo7WJ, Tfrjjv±m&moi&m*mB 

t6-i:^T*§, f H<(iK 2 C0 3 , KOCH (CH 3 ) 2% KOC (CH 
3 ) 3 , Na 2 C0 3 , NaOCH (CH 3 ) 2 , NaOC (CH 3 ) 3 *S0!Ia*£*t 
-5. ^>'7 5 > - zi$*^ 7 >;l/r ^ >) A li F 'J % ^4 ^ t § t © 

^;l/3i--7^K f b 7 k b' D 7 7 VJS ifcx-f^ii, ^ # ^ — >>K x# 
;k 2 -t/d/W— >k ;k t e r t-7^y-;vf®7^3- 

;U?fc$g8t. T-feb— hU^K DMF, DMA v NMP, DMSO^fc'AfDJl 

F ( 4 : 1 ~ 1 : 4 ) % 2 -^d/V-^ : DMA (4 : 1 ~ 1 : 4), te 

r t - 7*$ J —)V : DM F (4 : 1 ~ 1 : 4) , fcKlit e rt-7*^;- 

JV : DMA (4:1-1:4) f ©fi^»«f*$«3?t« wfc*S-et«. 
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©Sii. &&mM<omm&i3 &&&&&&& yjiwstts**, ^^(12-70 

1 fCJBET"fc+4i'"C*S*^ 1 ~ 2 0 O^U£<D$Sffl, jftb<lil~100 

«fc U fSJEECO 3—1 O^flEOfgffl-e^JfS-rSiO^S hKftH lAHBIfc IT^ 

Lvt&lflt?* »K */c/J\^^r— ^-ecD^Jte^c ?>{i 1 0 ^JI*it* ^ + ^ W 

SjSfijK«±»»tt*#*L/-c l 5ic^t> l o o°c-efT^ci:^*b^; 

*>\ MiMRO^^tt?:*Ibt 1 5 ~ 8 0 •Ct*iltS©^t b < , ft 

fc^-cti. - 3 o — oTccD-effl-cfeRjiS^Mffi-*- n-k-bmm*. urasu,,.- 

* fc, KJtSfflfit- <fc o -CJK**5B&te**£«i U ^ < v>d =fe #$frco-o tut? 

(3) ©*-C. A^CH 2 NR 2 R 3 ©t§, -jttsS (1. 
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5) 



'"♦^(CH^nCHa-NRV — ► R 1 ^*^(CH 2 )nCH 2 -NHR 3 KlOJ 

[15-a] [15-b] 



5-b] ^m5t-t-S.c:i:^-eg-, ^ISR 2 tlt(l t->;i^ ^U<(iT;l/ 
=3p ;v # >K — ;V», & *b K g^3£ % W U T J: i ^ > 
^ 7c t A :Greene, T. W. et a 1 . , Protect 

ive Groups in Organic Synthesis (W i 1 
ey— Interscience Publication) IZj&^CDMW 
flfcfi&a^mfcfBV^ WfK [15-a] ©*T?, WO 9 1/1 5 

3 1 1 fc^tFWO 9 9/01431 (w8B«fc©»^38. IB#t ffillifiL^E^©^^ 

tt^xf^ffiizmtb-cmm* a -75 y 7^3— 

^ v & £>* ^ > W £ tiT v > s . c (D * > W © Rtofe «u 

% i^ffi $ m^ftm -r & - £ £ i u t? 5 £ £ $ 6 . 

^^^^^ K{:^bt, i~io^ 
D77X 1, fc^tt^fr&fcjfcfcoS^fcfc^-efJ^c: 

5m imm&miF-isn&o z<DEimiz. mn. 20-1 oo°c, so- 

1 0 0 °C tlT'^Ht 6 C J: *^ t l< , Mx.lt. i ~2 4lltp E g£/££-t±<5- 
£ * u v n . ^ > V)vmom^ c «^ 7 * a - is * -f b * 7 v t> 
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tt«E©tejB*(*, rur/cMit, its 5-2 onm%mm*m&isft&. 

0, l~5 0mlgS«^tl5„ ZCDfcfBlt. -10~5 0°C, # 

#£U^ 0 -flU R'^D^fV^^^CIl (□»;— ^ (M. Kor 

e e d a) *?*—ir)V Js-ji — vV T ^ * b U — (J. O. 

C) 4 91 2 0 8 11, 1 9 8 4^fcitf^-^^h (S. Gubert) 
<b, ->V-tr->^ (Synthesis) 4#, 3 1 81, 1991^) l^mm 

£^ t _ ~f y 3rt/ji)]/7$=.)V (Boc) MOim-nl^te* *tj£-f*SfiUR7 ^ 

fr? w i: Lv^ jgitltli, n-^D/W 

-;l/#©{S^T^3-;K 1, fb7tHD77X 7ir b 

- pj ^DD^ V^F^tf # J — )Vh&^&3L* J —JVtftfr 

£ {s^mt lt#J/7$tl5 0 Its - 3 0- 1 0 0°C, «rfc, 0 

~3 O'Cfem-emM-tZZ. 2:*W*L/<> 09*.«»- 1~1 O^FISJES^-y-SI 

^V^/l/tf^fcJM*— (Cbzl) ©Jl^te, ^ 

7^ SKWCfJ^oTt,, -JSUT*t&oT£ J:<^ 

101 

OI5tJtj4oAl_i_> 



WO 01/58843 



PCT/JPOl/00797 



^fecitv^fi, W09 7/2 5 3 1 l^i{:Et©^4#fi:t5-i:^ 

£/c, — (3) ©4>-C% A^CH z O S i R 5 R 6 R 7 £>£§, — «^ ( 1 
6) 

°H OH 

R^V^CCHz^CHa-OSiR'^R 7 ► R'-^NcH^nCHz-OH (16) 

[16-a] [16-b] 

[5£tK R\ R 5 x R<\ R'^fjtfCnlt fuIBi: m l^Bfcfe^U * 

[16-a] S/y^a6©JK«KSJS(=#-rw2:trJ:»J, 3fc*?gteS>;*— >>V 
® [16-b] *SB6-r<6 dfc**-e#*. S"J ;V»©JK#^SJ6S^ 
il ^. :Greene, T. W. et a 1 . , Protective 

Groups in Organic Synthesis (Wiley— I 
nterscience Publication) IS fc<£>3®^ ffl 

& if (d y y m r-xisum £ m , v v jvm tin % mjr^j ^k#k-t & # & 

(3) ©*T\ A**CH (OR 15 ) 2 (DJ:^ — (1 7) 



? H is u OH 

I ^or 15 h 3 o Y 

R"V^(CH 2 )nCH R'^ScCHz^CHO 

OR 15 

[17-a] [17-b] 
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[1 7-b] iHm;a^§s. do^-^aioKft 

£&jSfc L-Cti. fcaWt :Greene,T. W. et al.,Pr 
otective Groups in Organic Synthesi 
s (Wi ley — Interscience Publ ication) CIS 

7;VftH# CI 7-b] li, -JftaS (18) 

OH 

H" XI* H 2 1 

*- R 1 ^*^(CH 2 )nCH 2 -OH (18) 

[16-b] 

CI 6-b3 C^itSClfc^tS. jim^^^n^T^^H K» 
5>fc, C©7^ftK#: [ 1 7 — b 3 — «^ (19) 



OH 

R'^l^CCH^nCHO 
[17-b] 



OH H 2 NR 3 OH 



T [6-a] H'XI* H 2 1 
^-^i>(CH 2 )nCHO ^- » R 1 ^*^(CH 2 )nCH 2 -NHR 3 (19) 



R' 

[17-b] \ [15-b] 

H 2 0 
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gt£*i6 J:?^. ^^y-^K :c#y-;K £©}§$;*, #ni«7.K 

t^IiCiU, £/c #a©J5#7j<#J£#Jl£-tt£C tt:j:fj, H 2 NR 3 T'i 
Zti&M-BT ^ Wb-£^ [6 -a] R 3 tefulS2±N 3 

U, «fc ^ l^tta«tti-I7;V3-/H [1 5-b] 

3te3*$g*feS>;*— CI 6-b] iZ-D^X^. -fiS^ (2 0) 



OH 



OH H 2 NR 3 [6-a] XI* 

2 D 3 TA—V 



I I HNR 2 R 3 [4-b] 

'^*^(CH 2 )nOH2-OH R ,X *Nc 

[16-b] [20-a] 



(20) 



OH OH 
^^♦^(CH^nCHij-NHR 3 XI* R 1 ^*^(CH 2 )nCH 2 -NR 2 R 3 
[15-b] [20-b] 

B 2 ^©^$LE£5fC#U o^T-flfc«3£B 2 &fg-j|RT5 C6- a] £ 

<7\ ifcli^-»7^^«l [4-b] R 2 ^^trilR 3 (iluiai:lll 

x*&&i^£-e£>£. ] £©®#©s n 2ME&&jSk#u 7^;i?:fts 

mftI-i7;Vn-/H[15-b] i&tf)^: [20-b] [s**, R l , 

NaHC0 3 , K 2 CO 3 f0^IMiW, 1.. 0-1. Hg^©^ 
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T^l/fcNaBr, N a I & Z J: i2\ ^ D ^* > 3^^"T £ C J: £ t?t & o 

m^itmm. N-^Dtn^^t-f ^ k«% i . o~i. litM^tt, 
ilia * * tt^i^T k o^'vc^its ct^t'^s. 

*vS3K^?Stt^— ^(i> (2 1) 

H 2 NR 3 [6-a] Xtt: 
i/^J HNR R [4-b] 



(21) 



[21-a] [21 -b] [21-c] 

OH OH 



NR 2 R 3 



OH OH 
R*- — * XI* R * 

[21 -d] [21 -e] 

R\ R 2 & ibO*KR 3 f£, tuiai:lllU^i*^^-to fc/cU B 2 (i, fig 
8121 a* U R 2 te. TJ/^lfi&fetftCT/l'^*^^*^^^*^***^* 

i^iiSB 2 /v©^^sjS^#bT, »iB 2 ^fts^sttf-i7;^- 

[2i-b] ^^?:3imo^Ji^J©^TC^b^J^^#U^^ 
^O^^^b^^^U^^^^^^tt^^^^^^!^ [2 1-c] C^glU. 
wCD^^tStt^^^-Xb^^l [2 1 - c] i-f7 ^ Wfc-^tl C 6 - a ] 

)Vu-)Vm [2 1-d] tahXf\Z [2 1-e] lzm<Z.£tfX'$Z>. 
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mm izts^x #sa u & ^ m u izir y & =f > * & fcm& # # 

Uttro^ &MiC^H§ (NMR) itliS*fftiGSX-2 7 0 ( l H- 
NMR, 2 7 0 MH z ; 1 3 C -NMR, 67. 5MHz) , JMN-GX50 

0 OH NMR, 5 0 0MHz ; l3 C-NMR, 1 2 5 M H z ; 3 1 P - NM 
R, 2 0 2MHz) MH*^tla-4 0 0 ('H-NMR, 4 0 0MH 
z; 13 C- NMR, 100MHz; 31 P-NMR, 16 1. 6MHz), V 
aria n*±S^G emini-3 0 0 ( 1 H — NMR , 3 0 0 MH z ) Mitg£ 

m^-cmfeistz. it^yy m±5**p pm-e^tu wapawMaJtc 'h-n 

MRiJitf^C-NMRIifbv^f^^V (TMS) £JBv\ -ttl^©^ 
n b>&^UM§SKD{f-*§-£ 8 = 0 Ufc. 

31 P- NMR til 0%U V^a^K^^ffi^-^^m-^^ 5 = 0 Jllfe. 

j»%t, 175li^^q> #KiHl£m, b r fcH&^iKbfc. v**^ b 

^ (MS) liJEOL-JMS-SX1024fflV\ ^^^^ 
b^A (FAB-MS) J; Uti/EU*:. Jfcj^TfcS [a] D tefB«& U/cSS&i:* 
jgt» 5 mm f x 5 c m©-fe JV*m V^T, B*^MiP- 10 10 — GTI^ 
m&XW&feVfz. ^^D7h^77MI*HEWLETT PACKARD 
?±g6 8 9 OS0&fi&Jl^T|B«Ufc3f-* t?7 9 A JETr F I 

9 8 01, U Vtfc&§gfcH:fc#3fc1±®lUV- 9 7 0 fcffl^T, Mt'Ufc^A, 

D7^77-f- (TLC ; PTLC) f±, Merck ftgK i e s e 1 g e 
160 F254 Art. 1.05719 (ff$ : 0 . 2 5 mm) , Art. 

1 . 0 5 7 1 5 : 0 . 2 5 mm) Zttl^n&m Ltd. jfrtyffl 77 ^ A ^ 

n V b r c ktlK ieselgel60 (230-40 

Omesh) fefll^fc. 7^>(i9 9 %»g0«?ffit B AS F»j|R 3 - 

1 l%3feJ*U 8 0°CCjjp^b7c77^ ACIltilbfct)0^ffl^^ 
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(i0*^m*tO 9 9. 9 9 9 9 9 %3&]£©'fc><DfcJBWc. b ;Vod>&T V 
#ffl^,T"^- h U # A-^ V x /7x; V<!r N, N-^^*M7 

i= h* (DMF) i:N, N-^^W-fehTU' (DMA) fiftiS U fci^lS U 

%ffivNfe. fb7tFD77> (thf) itm^m^tT^^^^mnri-h 

trans-RuCl 2 [ (S) -xy lbinap] C (S) - daipe 
n] (*g# (S, S) - 1 ) 

f7D>3-h b/cJUf^fcil;^ 7 5 m 1 =l V > ^ SiR* W [R 
uCl 2 (benzene) ] 2 (2 6 1 mg, 0. 52 2 mm o 1 ) (Aid 
r i c h:|±i£) H (S) -Xyl-BINAP {8 0 5mg, 1. lOmmo 
1) .'(jj^spo 7 - 6 8 2 6 OIHiiCD ;#?£-£•£/&) 0 31.0* 

(Ilt^^^^/cfCT^^^lAb^. DMF (2ml) fe&#«T?Jn 

k.^^, ta^v^h^t. i o crccDft&^-e i •■■o^raina&ufc. sjfcJSift- 

fegffii;T??frSJUfc8L MJET (lmmHg) T'DMF Istz.. ^Ht 

f#tjn^:^?ife£73R u C 1 2 C (S) -xylbinap] (dmf) n C7iV 
=*>£RifcT* (S) -DAIPEN (414mg, 1. 3 2mmo 1 ) (M^ 

<b^*±M) fcift^fi/v (2mi) *in*., 2 5t;-e3 0^r4i^ifc. ^ 

JBET (lmmHg) T*^^ l/yfeI*LT#?>tlfe*ftOl««ftC^* 
(5ml) £inA, 

U »fe <£> TFICKl * fife* L fc. ® 51 5 5i 1/ T # ^ tife Hfe O £ M# ***t Hi i~ 

-(Drnft^zmmoMisfrWi^mbftfrmfiZtfazzfti^, mmr (immH 

g) T*f£$iUT$g#: (S, S)-l (803mg, 0. 6 5 8mmol, IR*£. 
6 3%) fcHfeCDjgH£: L/Ttt^c : 1 H — NM R (4 0 0MHz, C 6 D 6 ) 5 
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0. 06 (d, 3H, 3 = 6. 6), 0. 61 ( d , 3H, 3 = 6. 8), 1. 
74 (s,6H), 1.75 (included in the peaks 
at 51.74 and 1, 77, 1H), 1. 77 (s, 6H) , 2. 
80 (m, 1H), 3. 00 (m, 1 H) , 3. 19 (s, 3 H) , 3. 38 

( s , 3 H) , 3 . 8 0 (m, 1 H) , 4. 4 O (m, 1 H) , 5. 0 9 (d, 
1 H, J = 1 3. 4), 5. 90-9. 0 0 (m, 32H) ; 31 P-NMR 

( 2 0 2MHz, CDC 1 3 ) 544. 1 (d, J = 3 6. 4) , 4 6. 7 (d, 
J = 3 6 . 4) . 

trans-RuCl 2 C (S) -xylbinap] C (S, S) - d p e 

n] ($§4fc (S, SS) -2) (D-nffc 

[RuCl 2 (benzene) ] 2 (261mg, 0. 522mmol) t 
(S) -Xyl-BINAP (805mg, 1. lOmmol). & £> tHC 
(S, S) -DPEN (2 7 9mg, 1. 32mmol) 

i : 2 (omh^^uiy-^^-^-Jv^.— Tjvmm (3m n ujm*, 

CD % V V # ffr (10g) S^Ufc^^AClbt^'fcllSUfc. % 

nm t u x n h ntz n& o mm * m& * s m m t * £ xmm o x mmmzzmv. 

( l mmH g) xnm^XmW (S, SS) - 2 (782mg, 0. 6 
9 9mmo 1 , i&m. 6 7%) £ St€l©MJI £ Lttlfc : 1 H — NMR (4 0 0 
MHz, C 6 D 6 ) 51. 80 (s, 12 H) , 2. 08 (s, 12 H) , 3. 
45 (m, 2H) , 3. 53 (m, 2H) , 4. 60 (m, 2H) , 5. 90 
— 9. 00 (m, 34H) ; 31 P— NMR (2 0 2MHz, CDC1 3 ) §4 
5. 0 o 

trans-RuCl 2 C (S) -xylbinap] [ (S, S) - eye 
lohexanediamine] (84* ( S , S S ) - 3 ) (D$f& 
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[RuCl 2 (benzene)] 2 ( 1 3 Omg, 0. 261mmol) £ 
( S ) -x y 1-BINAP (4 0 3mg, 0. 5 4 8mmo 1 ) . ZubZflZ. 
( S> S ) _ i > 2 - ^^DA^fVS;/^ > (7 5mg, 0. 65 7 mm o 

i) m%u^±u) &jb^t, mum 1 tmm^&i&isfc* /:^u fiii 

%0*famttl : 2<5D^k^^l/>-^^^^^-x;l/^ (5ml) Kit^b 

fc*»IU ^JET (ImmHg) -Oi^i UTtg# (S, SS) - 3 (480m 
g, 0. 47 0mmol, W, 9 0%) ?:f « H |tl : 'H-NM 
R (4 0 0MHz, C 6 D 6 ) 50. 50 (m, 4H) , 1. 00 (m, 2 H) , 
1. 1 0 (m, 2H) , 1. 8 0 (s, 1 2 H) , 2. 1 0 (m, 2 H) , 2. 
18 (s, 1 2H) , 2. 70 (m, 2H), 3. 00 (br-d, 2H, J 
= 8. 6) ., 5. 90-9. 0 (m, 24H) ; 31 P-NMR (2 0 2MHz, 
CDC 1 3 ) 5 4 4. 7„ 

trans-RuCl 2 C(S)-xylbinap] [ ( S ) - d a m e 

n] <Da$d (IIHfc (S, S) -4) 

[RuCl 2 (benzene)] 2 (25. 5m g, 0. 05mmol) H 
(S) — Xyl— BINAP (73. 49mg, 0. 1 Ommo 1 ) , tehXJ 
iZ (S) -DAM EN (31. 5m g, 0. llmmol) (:£$* : Bu r r 
ows.C. J.et a 1 . , Tetrahedron Letters, 
34 ( 12), 1905-1908 (1993) Um^m^m b fc. ) 

-y^jvzL-Tivmm (5mi) £»*»bfc*, z.(d%cd*->v *>>f)\> (5 

<D^rt^lt#*^ifmi-^S"^^^ib^^^^^ 6 ^ JU ^ fc&T (ImmHg) 
t'^ibTt rans-RuCl 2 [ (S) -xylbinap] [ (S) - d 
amen] (7 8. 7mg, 0. 0 6 6 mm o 1 , 6 6 %) £Stei£>il£JI 
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hbttlfe : 'H — NM R (4 0 0MHz, CDC1 3 ) 50. 68 (d, 3 
H, J = 6. 8), 1. 74 (s, 6H), 1. 7 5 (s, 6H), 2. 08 

(s, 6H) , 2. 30 (s, 6H) , 2. 65 (m, 1 H) , 2. 74 (m, 
1 H) , 3. 39 (m, 1H), 3. 75 (s, 3H), 3. 83 (s, 3 
H), 4. 05 (m, 1 H) , 4. 80 (br, 1H), 5. 88 (d, 2H, 
J = 9. 5), 6. 06 (t, 2 H, J = 8. 3), 6. 60-7. 80 (m, 
26H), 8. 30 (m, 2H) ; 31 P-NMR(161. 6MHz, CDC 

1 3 ) 543. 4 (d, J = 36. 9), 44. 0 (d, J = 3 6 . 9). 

-im (22) m.mm 1 tmm^^xmmzn&jvr— ?a--j^*;* 



_?1 S8B18iM_l_t 
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OCH 3 




to«s-RuCI 2 [(R)-xylbinap][(R)-damen] fra/7s-RuCI 2 KR)-tolbinap][(R)-daipen] 

( Ar = C 6 H 3 -3.5-(CH3>2 : R = CH3 ) ( Ar = C 6 H 4 -4-CH 3 ; R = CH(CH 3 ) 2 ) 

<ra/7S-RuCI 2 t(R)-xylbinap][(R)-daipen] ^/7s-RuCI 2 [(RMolbinap][(R)-damen] 

( Ar = C 6 H3-3,5-(CH 3 ) 2 ; R = CH(CH 3 ) 2 ) ( Ar = C 6 H 4 -4-CH 3 ; R = CH 3 ) 



(22) 






CI 


H 2 


Ar 2 

Pv. 


1 








P 








Ar 2 






H 2 


CI 






fra/7S-RuCI 2 [(R)-xylbinap][(R,R)-dpen] 
( Ar = CeHr-S.S-CCHsk ) 

to/7S-RuCI 2 [(R)-tolbinap]C(RR)-dpen] 
( Ar = C 6 H 4 -4-CH 3 ) 



trans-RuCl 2 C(S)-xylbinap] [(S)-daipe 
n] (7. 3mg:6/tmol) (ft* (S, S) -1) 0, #^P*3 

(A 1 d r i c h#8L 1 . 0M»$, 60^1 : 60/zmo 

1) *5 «fc 2 -yn/V- )V ( 3 Om 1 ) ^T^=f>^.?^Ts IS V^T 
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«cti6 o°c^3 wmttit-fis. ^b/ct, 

x ; V ( 1 0 . 6g:60mmol) (;£i$ :Maxwel 1, C. E. , O 
rg. Synthesis, 1955, Coll. Vol. 3, 305-30 

e. izmm^mx^m^tz) ^^^2-^0;^-^ (30ml) %r^^ 

tz^ilTKV^&g^U aitAflrt©^^* 2-»JE©2K*t:5lHia«IU/c. ^ 
X;*- P — y'foOBtl* 5fCJ£i: U &]fe$K 2 jnJE & £ * -C7j<^ £ 88 
SScL/de w£>iifP£ 7 ®||Mj5gL-/£#. 7j<mffi^ 8^J£h U 2 5°CT'5 0tr^ 
^b<JX^U7c. SiS^Tm, #^tife^^^JEaiSb (R) -1-7:11- 
JU- 3 f;V7 5 y^n/^V- 1 (9 7 . 5%ee, ^nt^V 

z-fjvu-jvtm^Tnmmmxs (r) -1-7x^-3-^7^7 

5- y 7D/Vy- l (9. 8 4 g, J&s£9 3 %, m&9 8%) 

Utffc : 1 H-NMR ( 5 0 OMH z, CDC1 3 ) 51. 76-1. 
87 (m, 2H) , 2. 30 (s, 6 H) , 2. 4 5- 2. 4 9 (m, 2 H) , 
2. 63-2. 49 (m, 2H), 4. 93 (dd, 1H, J = 7. 8, 3. 
9) , 6. 8 6 (s, 1H) , 7. 2 2 -7. 4 2 (m, 5 H) ; 13 C-NM 
R (125MHz, CDC 1 3 ) 534. 5, 45. 3, 58. 5, 75. 8, 
125. 6, 126. 8, 128. 2, 145. 1; »#5§PJ^{iH PLC 
'J^l/c : ^ 7 ;^7A : CH I RALCEL OD(4. 6mm 
x 2 5 0 mm, *W i? JVih^tU) ; ^ffl=^W/2-^D/V-)l' 
(9/1) ;^77AfiJ|: 3 ; U V$g : 2 5 4 nm ; M : 0. 5ml 
/ft;Ummm: (R) - l-7x^-3-^f>7^^V-l- 
)V: 1 2. 5# ( 9 8. 7 5 %) ; (S) - l-7i^-3-^^V 
7 , y7 -p;Vy-l-^-/V: 1 6. 2# (1. 2 5%) ; mm Ml&TUJC 
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m^,m(Ditm^mtitmLK^^^btc mmm [a] 26 D = +32. o 

(c = l. 6 9 5, CH3OH) ; XflRfr : [a] D =+27. 6 (c=l. 
6 1, C H 3 O H ) , ^MJCffit rAndrisano, R. ; A n g e 1 o n i , 
A. S. ;Marzocchi, S. , Tetrahedron, 1973, 
29, 913-916. 

i&nm 1 ) 

mnmstm* 1 ).. Mmmm.fa-v$>z>mfe (s, s) - iti&mtx\ 

(R) - 1 -731— )V- 3 --y^^-JVT ^ J y'u/^y- 1 JVCOUM. ^ 

f7D>a-b 100ml 0^f7^S^- b ^ 1/- zfK 

m& (S, S)-l (1. 5 m g , 1. 25/imol) fcfiD i: U , ^£§?3£ 

^^'JV^IiOIMl/c 3-^f;l/75;yo^7xyV (44 3m 
g, 2. 5mmol), t e r t - 7 h *i/*> U ? A © 2 - * 2 - ZfU; : 

s^J—)VWtffiL (T^H'Jy^ttfi, 1. OM) (2 5ml, 2 5mmol)> N 
«k t>*2 -7P/V — >!/ (2. 5 ml) feTA^VSMftT, &#J3§£JB V^Tin A^c 

&t^H< 2^ 1 jEE(w^^^T*^Km : fe^SCb/c 0 ;0iff^7|sliiJIb/cf, 7K 
8^J£tb 2 5 < CT*3B#F^L<jf#U/c 0 £Mi?:«EliU^f , 
giS4'> l J*WD7h^77-f - (i"J*^V, 20g;j|I I Jfl-fb^^- 
U >) -Jli^'J ( R ) - l-7i-^-3-i'VW^;7'D^ 

>- 1 — ;l/ ( 1 0 2 m g , 0 . 6 mm o 1 , 1R^, 2 4 % 9 7 % e e ) 
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t-3o^±gjs^t, ?ibmmhisfc®ii~* m&.*mz.7k.m*E&h. *m 

MM 6 2 4 £ . ^«5^J 2 6 & *b tfllM 28% ^Jg Ufco 

tmmm e ) 

^7D>Zl-b Ufcjf 100ml ©#7*84;*— 

m& ( R , R ) — 1 (6. lag: 5/tmol, 1 £ l^fiM-, ^tl'Ztl 

xy V (1. 63g : 10 mm o 1 , 4»H#7 ©^^fc7jc^^^ % , iEgut' 0 . 

(T^K'Jy^ttS, lOOjul : O. 1 mm o 1 ) & «k tf 2 — 
;KlOml) &J1^T, 7_KfSIJE£ 8 &JEE U 2 5rt'12^il<IffU 

^ss^ii 5 tmm^^&mibv, ^-yj^u-jv^m^'cm^M^L 9 

3 % e e £> (R) -1 -7 x=. ;V- 2 ^-)VT ^ J J —)V ( 1 . 4 9 

g, JRs£9 0%) ^IMWi:bt!lfc: 1 H-NMR(4 0 0MHz, C 
DC1 3 )52. 31-2. 5 1 (m, 8H), 4. 69 (dd, 1 H, J=10. 
8, 3. 2), 7. 2 5 - 7. 3 9 (m, 5H) ; m&<*J&M*l*. 
> V ^{fc L t #^ ^ X 7> r © H P L C iMir U 1/ : ^^l^ 
5A : CHIRALCEL OD (4. 6mmx250mm, ^-f ir ;Hb^*± 
M) ;^»ffi = A4t>/2-7 , n;V-;V (49/1) ;#^A?SS:4 
O °C ; UVIS : 2 5 4 n m ; : 0 . 3ml ; £fcf£ B# HQ : ( S ) - 1 
-7xx;l/-2-i/^f ;l/7^7x^y-Mil 6. 0^(3. 3%) ; 
(R) - 1 -7xx;V- 2 -Z? t^-KT ^ J J 1 8. 2^ (96. 

7%) . *fi*MfH6ti:*:itt8E*n© (R) - i-7xx^-2-^w^;x 

7 d= _ 64> o (c = 0. 635, C 2 H 5 OH) ; XSMSRft : [a] 23 - 5 D 
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= -78. 9 (c = 0. 9 8 5, C 2 H 5 OH) ; [a] D #M:Chan, 
M. M - L. ; R o b i n s o n, J. B. , J. Med. Chem. , 19 
7 4, 17, 10 5 7. . 

f7P>n-h \stz.fflfr=3' i k.mKfo 10 0ml (Dtfvxm*- 
mVf ( R , R) - 1 (1. 5mg:l. 25/imol, MMM 1 * 

> (2 5 3mg : 2. 5mmo 1 , A 1 d r i c h*±M) . t -^b^^U 
^A<D1. 0M 2-^^-2-yn/V-«(20/il : 20Amo 
1 , A 1 d r i c htfcfi) i5j:tf2-7"n;V^ (2. 5ml) fc/gV^T^ 
7_kfSjE£ 8 jUffi, 2 5TCT'4.©|ffl»U<««iU.^«B^I5 [H* 

M 31 — -ryl^fjg (3ml : 3 mm o 1 , A 1 d r i c h*±S£) fciPA, 
i f ^7 ? ; - 2 - y D/V • 1 

l H-NMR##rC<fc&i&3M*9 9%-C*o*: : 1 H — NMR (4 0 OMH z., 
DMSO-d6) 6 1. 10 (d, 3H, J = 6. 0), 2. 77 (dd, 6 
H, J = 1 2. 8, 4. 8), 2. 90-2. 97 (m, 1 H) , 3. 02- 
3 . 0 8 (m, 1 H) , 4. 0 3-4.11 (m, 1 H) , 9. 9 5 (b r , 
1 H) ; #*b*l/c 1 ~ 2 • 1 lii^C^M 

f (10ml) . (2 0 0ml) , h V ( 1 2 0 m 

g : 3mmo 1, ¥*MtS**t«) Srin*. 2 H#ffl|ft# Ufc. &4k * * U > 

UZ/X*mmLM*%LMi-y* U ^A-ett*Ufc. 5»«*JBE**bT9 2%e e 
( S ) _ j _^>V ^-;l/T ^ y - 2 -^n;V-^ ( 2 0 5 m g : 1 . 99m 
mo 1 , JR*7 9%) fcjfcfcfeOttttWfcUTWfc : 1 H — NM R (4 0 OMH 
z, CDC 1 3 ) 51. 13 (d, 3H, J = 6 . 4), 2. 12-2. 27 

(m, 8H), 3. 77-3. 80 (m, 1H) „ 
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7U hXDffimit^Z VVkfeOtz. : CDC 1 1 -Vt^frT^ J -2-7° 

D/V-;K22mg: 0. 2 1 mm o 1 ) ; 3- — n A hU 7* C 3 -^7 

3?7;WD^Db>bKn^^^f ( + ) - -fy y 7 it ^ - V\ (200 

mg : 0. 1 7mmo 1) £ ffi </>T«!l5£ Ufc. Jfe^IliXiK^© (R) - 

i - vt+A'T^y - 2-7'nAj—jv(Ditm^Mt<Ditm^^ o s#^^^ 

Ufc : £$H£ : [a] 27 D = + 2 1 . 1 (c = 1 . 006, CH 3 OH) ; JCM 
{g. R#: [a] D = - 2 3. 7 (c = 1 . 11, CH 3 OH) ; [a] D #it 
$fi:Tomita, L. D. ;Klabunovskii,E. I. ;Pet 
rov.Yu. I. ;Kretova, L. A. ; Kho 1 dy ak o v, N. 

1. ;Antonova, T. A. ;Cherkasova, E. M. , Bu 
11. Acad. Sci. USSR. Div. Chem. Sci. (Engl. 
Transl.), 1971, 20, 2063. 0 

mnm s ) 

2-1 (y^JV) (7xn;l/) T ^ J 1 Tir V > (4>P^#:8) (D^^y^mit 
T7Dy3-Rfe»^/: 10 0ml <Dtf? ^Th- b 7 V-^{^ 
m& ( R , R) -1 (1. 5mg: 1. 2 5 ^ m o 1 ) ^MO HO. ^pmi¥ 8 
(408mg, 2. 5mmol), t -^h^*<J f A02-^^- 2 - 
:/D^y — frmfflL (A 1 d r i c h.nm, l . OMM, 2 5 <u 1 : 2 5 Atm 
o 1) fcitf 2 -^D/V — ;V (2. 5ml) &JBv>"C. zkfflJE £ 8 ^.jE. 2 

5°c-ei 3«fl«atb<a*PU, ^ffi#J5^m^{c^^7j<S'fbU7 t c 0 SM7t, 

Og ; : ^x^-;V3i-"T-^) £#1" S d (3 «fc U it#ii3fc©<t^f& & Bft* 
U 81^eefl)l-[U^) (7xx;l/) 7^7] -2-^D/V-> 
(3 8 4mg : 2. 3 2 mm o 1 , JfcsfS 9 3%) £ l/Tf#fe : *H 

-NMR (2 7 0MHz, CDC1 3 ) 51. 23 (d, 3H, J=12. 7), 

2. 18 (s, 1H), 2. 98 (s, 3H), 3. 23 (d, 2H, J = 6. 
5), 4. 06-4. 18 (m, 1H), 6. 74-6. 85 (m, 3 H) , 
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7. 2 0 - 7. 2 9 (m, 2 H) ; H P L C ##tK <t »J U 

fe:^7;^7A:CHIRALCEL OD (4. 6mmx250mm, ^ 

iSjg : 3 0°C ; UViS : 2 5 4 nm ; ^51 : 0. 5ml /ft ; 1 - C M^" 
T^y] - 2-7'uAj-JV(DUWmm : 14. 7^ (90. 
7%) ; 2 2. 2# (9. 3%) ; *fi*Mft£ &SU3£l^/& U 7c (S) - 1 - 

a«b/c : ^***fl5ft*«« : Ca] 23 D = +19. 0 (c = 0. 5 
4 5, C H 3 O H ) ; Bfl^-&^L//£*&^flt3SSE»JO (S) -1- C 
( 7 i-;l/) 75;] - — ;V (> 9 9 % e e ) £>J:bfl£3fc^ : 

[a] 23 D = +26. 3 (c = 0. 5 3 8, CH,OH) . (S) -1 

- l (^^-)V) (7 t ^ y ] - 2 - ^n/^y — ;KDEil5£-£-/&:fri&£SH 
(S) -1- [ C7x— ;v) 7?y] -2-^d;V-;vo^ 

f7DV3-HfeI#f4i^fc 10 0ml ©m77^3i:7^^t 
(2 6g) (Merck*±M). ^Xf^X-f^ (8 0ml) , N-P«^;l/ 
7->jV(l. 07g, lOmmol) (m^-fb^ttM) 4 AD WL U < 
U&75*^>*x.?-;l/3L-^;l/ (2ml) T*#IRU/c (S) - 7"n \f V h* 
(140/il, 2mmol) <M&fcl&&W) ^ITl/c 2 5 , Ct'6iflI 

;l^D^e h^77-f - (->U 7 0 g ; |p»lf^ : ^^ri?- V= 1 : 

3) izm-r&zt^&om-'ftmt^x. (s) -1- c (**;io (7^- 

T ^ J ] - 2 -7°D/V-^ ( 1 2 3 m g , 0. 746 mm o 1 , 3 
7%) feifeMlltl/tftfe^H-NMR (2 7 0MHz, CDC1 3 ) 5 
1. 23 (d, 3H, J = 1 2. 7), 2. 18 (s, 1H), 2. 98 (s, 
3H), 3. 23 (d, 2H, J = 6. 5Hz), 4. 06—4. 18 (m, 
1H), 6. 74-6. 85 (m, 3H), 7. 2 0- 7. 29 (m, 2 
H) ; [a] 23 D = +26. 3 (c = 0. 5 3 8, CH 3 OH) , >99%ee 
(S) . 
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mmm 9 3 

2- [ (^y^;v) (3, 4 -y* f^>7i^f;i/) 7^7] -4'-^ 

r7D>3-h ly/c«tf?t«Afc 10 0ml (Drfy^m*- 
mfo ( R , R) -1 (1. 5mg:l. 2 5/tmo 1). 4i»JStU, 2 - 
C (^>VW^) (3, 4-^n^>7i^;V) 7^1 -4'-^V^> 
^■^^7tb7x7 V (1. 2 7 g : 2 . 5 mm o 1 % H^StK, 1 0 6 

(1) , 80-89 (1986) izmwwjfmz'&ixmwkistc) , t-7h 

=^>#y VA(D2 -^f-J]/- 2-7°D/V-;l/}§i (Aldric httM, 1 . 
OMil, 50m 1 : 5 0 £tm o 1) &&Zf2 — )V ( 2 . 5ml) 

8^JBE£ U 2 5tJT'2 41@«b< ^b, * figftl 5 

(->y ^y^: 5g ; ttft : Kftt"* K J: 'J 

^&E&:feU 9 7%e&© (R) -2 - [ (AV^Jl/) (3,4-^^b^r 
->^3i^^;i/) t ^ y ] -1- (4'-^V^W^77i-;V) x^7-;v 
( 1 . 2 8 g : 2 . 5 mm o 1 , 1 00%) ^ Sfeglffci: UTTfcfc. mB- 

i*mmm*. HPLC &m «fc U U /c : 3r 5? )Vii 7A:CHIRALPA 
K AD (4. 6mmx 2 5 0mm, ^f-f -te^Wb^ttSD ; ^Mlffi*^****- > 
X 2 - 7d;V-;V ( 3 / 1 ) ; TV =7 : 4 0 °C ; U Vjg« : 2 5 4 n 

in ; :1ml ; ft&ftffl : (R) - 2 - C (^>VW^) (3,4- 

h*is7 ^**J)/) 7 ^ y ] -1- (4' -/<V^^S/7x-^) 
: 1 1 . 7^ (98. 6 %) ; ( S ) - 2 - [ (^ V ;V) ( 3 , 4 
— VX Y^-V7 3L^^-)V) 7^7] -1- (4'-^>^^7i-;V) 

14. 8# (1. 4%) . ffiftfll fcfcjxO W )im*ffiUm UT*> 

(R) -1- (4-^>^#^7x- i ll/) -2- [2- (3, 4-^p? 
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**«9T*»fc (R) -2- c {2- (3, 4-i/*Y*-yy 

3i x^;W 7^] -1- (4-'<>^^7i-)l') x#y-A 
(1. 2 8 g, 2. 5mmo 1 ) , (2 5ml) . H^7K (2. 5 

ml) tt&tfS 5%7km<t*>V 7A (^^'^. 6 6 Omg, lOmmol) 

(30ml) T?#»*U *aft*3R©^-x;HSJfc (A 1 d r i c h*fc», 1 
M) (3ml, 3mmol) fcjdTbfctt. ^ffMt^ C i: C J: U , SIBBft 
^VyV^Mfc (R) -1- -2 - [2- (3, 

;V) 3i^;l/T ^ x#y— A • 1 ( 1 • 1 0 g,. 

2. 4 8mmol, iR^99%) £#7c. 

^©^(Dfex^y-^^^aUt^^^ (R) -1- (4 -A 
>»^'>7i^) -2- [2- (3, X?-;V 
75;] m# y - ;V • 1 J&i£J& ( 9 2 7 m g , 2. 0 9 mm o 1 , JR^s 8 
4 %) %#7c : 1 H — N M R (4 0 OMH z, DMSO-d6) 52. 68 — 2. 
85 (m, 6H). 3. 71 (s, 3 H) , 3. 73 (s, 3H) , 4. 63 
(m, 1H) , 5. 09 (s, 2H) , 6. 7 0- 6. 7 2 (m, 1 H) , 6. 
8 0 - 6. 8 6 (m, 2 H) , 6. 96 (d, 2H, J = 8. 4) , 7. 24 
(d, 2H, J=8. 8), 7. 30-7. 44 (m, 5H) ; ftttftttSU* 
fcfc&feBfcV^cl- (4'-'<>^#'>7x^) - 2- [ (3, 4-3>*> 
^$/7x^f;i/) 7 5 ^ 3 x* J -;KD3fc^i£&H PLCMia »J 1/ 
fe:HPLC (* 7 A:CHIRALPAK AD (^-f -fe;VflS^%t«) : 
+f-fX : 4. 6 mmx 2 5 Omm ; : 4 / 1 = ^4f1f>/ 2 - 7*D/V - 
A ; : 4 0°C ; UV^I : 2 5 4 n m \WA ■ 0. 5ml ; (R) - 
!_ ( 4 ' -/<v^^-J/7i-;V) - 2- [(3, 4-^^h^>7x^f 
AO 7^] x^y-AWfi^PtlS : 19. 2^ (100%) ; (S) - 1 - 
(4'-^V^V^>7x-;H -2 - [ (3, 
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y] J-nsCDUnmm : 2 1 . 2# (0%) ; : [a] 25 D = 

-30. 5 (c = 0. 96, CH3OH) ; R#£ltM& : [a] D = -3 0. 1 
( c = 1 , C H 3 O H ) , R; [a] ^WXW> :Kawaguchi,T. ; 
S a i t o , K . ;Matsuki, R. ; Iwakuma, T. ;Take 
da, M. , Chem. Pharm. Bull. 1993, 41, 639. 

mmm 10) 

4 ' -yfrjtU-A- [4- (5-^;i/^D-2-H° 'M^) - 1 - tf^ 
^->*-;l/] -7'^-n-7^y XD^ikmft (S/C=2 0 0 0, 0. 5M) 

£t#: (S, S) - 1 (1. 5mg:l. 2 5 £i m o 1 ) £*0Jfc f 7. 4' -"7^ 

^-d - 4 - [4 - (5-7;WD-2-b''J5^-;i/) - i - vf^^^— 

D7x;V {8 6 6mg : 2. 5mmol) (Yevich, J. P. ; 
New, J. S. ; L o b e c k , W. G. ;Dextraze,P. ;Be 
rnstein, E. ;Taylor, D . P. ;Yocca, F. D. ; E 
ison, M. S. ;Temple, Jr. D. L. , J. Med. Che 
m. , 1992, 35, 4516. ^13*^77 gcT^Jft b fc) . t-^Y^i/ 
^"j7A©2-^f;V-2-7"n/V-« (Al dr i chtS, 1. 0 
M, 50^1 : 5 0 ^mo 1 ) J: XJ 2 - "7°D A J —)V (5ml) fcJBV>-C, 

*&J&R&£U 9 9 % e e © (R) -1- (4-7^D7i^)'-4- (5 
— 7 p — 2 — kf U 5 - 1 - Vf ^5 ^ —71/ ( 8 4 3 m g : 

2. 4 2mmo 1 , IR$9 7%) * : 1 H — NM R (4 0 0 
MH z, CDC 1 3 ) 5 1. 65-1. 98 (m, 4H), 2. 44-2. 65 
(m, 6H) , 3. 83 (m, 2H) , 4. 66 ( d d , 1 H, J = 7. 6, 
2. 4), 6. 98-7. 02 (m, 2H), 7. 32-7. 35 (m, 2 
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H) , 8. 19 ( s , 2H) ; 13 C-NMR (100 MHz, CDC1 3 ) , 
823. 56, 39. 52, 43. 81, 52. 73, 58. 7 4, 72. 9 
5, 114. 8 ( J CF = 2 1 . 0), 127. 1 (J CF =7. 7), 141. 
3 (J CF =2. 8), 145. 0 ( J CF = 2 1 . 4), 151. 6 (J CF =2 
47. 1), 158. 7, 161. 7 ( J CF = 2 4 3. 0) ; Mm&7&mm&. 
HPLC^IfCi'J^b/c : ^r7^7A : CH 1 RALPAK AD (4. 
6mmx 2 5 0mm, #V 7Wb3M±i!0 ; SWB^^V/ 2 - 7"D/V 
-71/ (19/1) ; 77^ : 4 0 °C ; UVfcfcS : 2 5 4 n m ; ffigL : 0 . 

5ml/*;filM: (S) -1- (4-7KD7i-^) -4- (5- 
7 7V;*n- 2 -tfU 710 -l-tfA7^'V^y-;V: 2 7. 4#(0. 

3%) ; (R) -1- (4-7^n7x^;l/) - 4- ( 5 - T7 7V;* tf - 2 - 
- \ - ^^^Vy? $ J : 2 9. 4^ (99. 7%) ; 16 
»«3S*±XlKK»©Jtffi3teJ«fcJt«lyR#^^U/c : ^ffi : [a] 25 D = 
+ 14. 6 (c = 1. 05, C H 3 O H) ; XllMtRfle (>9 9. 9%e e) : 
[a] 25 D =+14. 3 (c = 0. 53, CH 3 OH) ; [a] D #l&2:iK : Y 
evich, J. P. ;New, J. S. ;Lobeck,W. G. ; D e x 
t raze, P. ;Bernstein, E. ;Taylor,D. P. ; Y. 
occa, F. D. ;Eison,M. S. ;Temple, Jr. D. L. , 
J. Med. Chem. , 1992, 35, 4516. „ 

tmmmi id 

4' 4- [4- ( 5 2 -try 5 -$7— 710 -l-vf^ 

^D7x7>0^*i{b ( S/C=2 0 0 0, 1 M) 

BfeUfc. Mg£ : ( R , R) - 1 (1. 5mg:l. 2 5 ^ m o 1 ) ; « 

ft : 4 ' -7 71^ D - 4 - [ 4 - (5 - 7 71/;* D - 2 - V? U ^ $7-710 - 1 - H* 
^ ^ ->*~A<] 7'^ D7x7> (8 6 6mg : 2. 5mmol) ; : 2 - 7* 

□ ^y-71/ (2. 5ml) ; : t - 7* h =^>77 U 9 A© 2 - * 5^- 2 - 
/D/V-^I (Aldrich^tl, 1. 0M, 50/il, 5 0 m m o 
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1 ) ; 7j<^JE : 8 ^.JE ; M£ : 2 5 °C ; RJ&mffl : 3 2 mm ; MUX^ : 7 

8 % ; mmfommm 9 9 % ; : s. 

[^£$Jl 2) 

4 ' - 7 Jl^ D — 4 — [4- 2-tf'J 5 - 1 - fcT* 

^D7i; ><D^2Kfi£'ffc ( s/c = 20oo, im, 

X) 

^ : trans-RuCl 2 [ (R) - tolb inap] [ (R, R) - dp 
en] (1. 2mg: 1. 25/imol) (R) -Tol 

-b i anp, mmm^y*-m (r, r) -dp en, &htfx.Tfr\*v 

V T-ftU [RuCl 2 (benzene) ] frbmMWi 1 £ PI 0 
fe. ) ; SI : 4 ' - 7)V* U - 4 - [4 - (5 - 7 D - 2 - Vf U 5 — 
AO — 1 - kf^^^—A'] D7x^ > (8 6 6mg : 2. 5 mm o 1 ) ; 
mm •■ 2 -rfU^J —)V ( 2 . 5ml) t-yh^'J0A©2- 
2 - 7D/V — )V*MWL (A 1 d r i c h£hM, 1 . 0M, 5 0 fi 1 : 
5 0 At m o 1 ) ; 7j<fPIJBE : 8 ^JE ; : 2 5 °C ; SJ&BtHa : 1 6 R# m ; 
l&m : 7 8 % ; m»i*7&m& ■ 7 4%; f&*Mft& : S . 

mmm 1 3 ] 

4' --7JVXX2- 4- [4- ( 5 --7)\s*U- 2 -try 5 V— )V) - 1 - if ^ 

yfD7iy>©^7Ki{fc (s/c=ioooo, 0. 5M) 

f7D>3-Mfclj|f^|^: 5 0 0ml <£>77 p 7 h * 

(S, S)-l (1. 2mg:l. O/tmol) £ 4'-7;M- 

O- 4 - [4- ( 5 2 -feT U ^ - 1 7 

^n7x7> (3. 46g:l Ommo 1 ) , t -^h^r^U ^ACD2 - 
^-2-7*0/^-;^ (Al dr i chm 1. OM, 2 0 0 ^1 : 
O. 2 mm o 1 )£<££>* 2 - zfUA;-)V (20ml) £jgv^T\ 7KHJE£ 8 

^jbe, 2 5°c-e3 2^r^^tu< ntwos mums tmmi^ fob bl 
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Tjy;!/, 1 7 0 g ; : * >-t? >/fE@£x?-;i' ( 1 / 1 ) f^^H 

9 9 % e e<D (R) -1- (4-7JV*n 

7x-;v) -4- (5-7;i/^-n-2-t: 0 y ^ -l-tf^^v:^ 

(3> 29g:9. 4 5mmo 1 , 9 4 . 5%) 

f#/c e x^y-;l/«t0f|^ffi€:2lHlf5 : V\ (R) -1" (4- 

7;^D7x-;l^) -4- (5-7^D-2-ei) ^ -1-t?^ 

;l/ (2. 5 5 g : 7. 3 2 mm o 1 , IR^ 7 3%) ^fifeSftJ: 

r.7n>3-b U*L«8 s: ?&#*.fc 10 0ml 
$g<f£ (S, S)-l (1. 5mg:l. 2 5 a m o 1 ) fc-ftU £ *F^^ 9 
(41 lmg: 2. Smmol), t - !7* b V U A<£> 2 - ^ - 2 - 

^p/^y — (A 1 d r i c h*±iSL 1 . 0M, 20/i 1 : 2 0 m o 

1 ) *J itf 2 - ( 2 . 5ml) jgv»T\ 7j<|?IJ££ 8 ^(.JBb, >2 

5'c-ei 3B#p H mb<ji#u, mmms nmmizttTkmikistc. 

CD-ffc^lfclfclifcitU 7 9 % e e © (R) - \ 2 J 

— )V ( 3 9 8 m g : 2 . 39 mm o 1 , 9 6 %) UT*# 

: 1 H-NMR (4 0 OMH z , CDC1 3 ) 51. 15 (d, 3H, J = 6 . 
0), 2. 45 (s, 1H), 3. 29 ( d d , 1H, J = 9. 2, 7. 6), 
3. 47 (dd, 1H, J = 9. 2, 3. 2), 3. 9 6 -4. 0 4 (m, 1 
H) , 4. 5 6 ( s , 2 H) , 7. 2 7 - 7. 3 8' (m, 5 H) ; 13 C-NM 
R (100 MHz, CDC 1 3 ) , dl8. 60, 66. 48, 73. 29, 7 
5. 29, 127. 71, 127. 76, 128. 44, 137. 95; &ft 
&&m\mZ. HPLC^Ci'J^Uc: # 7 ;^7A:CHIRALCE 
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L OD (4. 6 mmx 2 5 0 mm, ^-ftMb^ttl) ; ^Sbffl : ^=¥"9" > 
/2-yD/V-iV (95/5) ; £j& : 40°C ; UVj&ft : 2 5 4 nm;g 
i: lml ; teftttm : (R) - 1 - ^ > ^> ~ 

;V:8. 1^ (89. 5%) ; ( S ) - 1 -^S*J )V**V - 2 - y° mAj - 
;i/:9. 2^(10. 5%) ; |ft»«3fi«iXitt«»J©WsJa!3fclle £ Jt« R# 

h u : mmm [a] 26 D = -i i. 8 ( c = 1 . 026, chci 

3 ) ; : [a] 24 D =+13. 2 (c = 1 , CHC1 3 ) 5 UH D # 

#h:>C$£ :Naemura,K. ; A s a d a , M. ; H i r o s e , K. ; T 

obe, Y. , Tetrahedron:Asymmetry, 1995, 6, 

1 8 7 3 -1 8 7 6. . 

mmm 1 5 ] 

f7n>3-MfcIjff^ii/c 100ml ©tf^m^-b^ W-^t'. 
fgffc (R, R)-l (1. 5mg: 1. 2 5/tmol) SiUtl), 2 - * h 
¥^7th7x;> (376mg : 2. 5mmo 1. Al dr i c h *±i!0 , 
t -~7* h V y J±(D 2 — ^^V- 2-7n/V-;l/M (A 1 d r i c h 

*fc*L 1. 0M, 20jttl :20/imol) 33^^2-7*0/^-^ (2. 5 
ml) &fflV>T. 7j<^JBE^ 8^,JBE. 2 5 °CX* 1 6 B#^^C U < 9LW U 5 

OU#y;K 5 g ; M : S/*xf ;px-r^) li:(:J;fJ 
CD>fb-a-#5^^^U 9 5%ee(0 (R) -1 -7:n — 2 - * h^S/x^y- 
;M3 5 0mg:2. 3 0 mm o 1 , J|» 9 2%) 

: 1 H -NMR (400MHz, CDC1 3 ) 8 2. 79 (s, 1H), 3. 
41-3. 53 (m, 4H), 3. 55 (dd, 1H, J = 9. 6, 2. 8), 
4. 89 (dd, 1H, J = 8. 8, 2. 8), 7. 2 9- 7. 40 (m, 5 
H) ; m&fcMffl^lZ. GC^SrCi'J^lfc :*7A:Chirasi 1 
— DEX CB;ftg (df) :0. 2 5mm ; f-f X : 0. 3 2mmx25 
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m, CHROMPAKltl ; *7A^t : 1 2 0°C ;-f >->*a:^>3 Vfc 
r-ff^^a ><£>i&j^ : 2 0 01C ; AiJ«>Affi : 44kPa ; flfclffltlH : 

(S) - 1 -7i-;l/- 2 - ^ b^>3i# y : 19. 5# (2. 6%) ; 

(R) - 1 -y X.—A,- 2 - * h*i>^$ J -JV : 19. 8^ (97. 

4%) ; &ttm&i*T&xmmto<D}kmK&£it&isx&:%.v%: : mmm 

[a] 27 D = -3 8. 4 ( c = 2 . 165, acetone) ; XWtfc R ffc 
(76%ee) : [a] D =-3 4. 4 ( c = 2 , acetone) : [a ] D 
#El:$Ci£ :Ferraboschi, P. ; G r i s e n t i , P. ;Man 
zocchi, A. ;Santaniello, E. , Tetrahedro 
n, 1994, 50, 10539-10548.. 

tmmm 1 6) 

•ft (R, R) -1 (1. 5mg: 1. 2 5 # m o 1 ) £ M. 0 t 0 . !7 a: =¥ 
fT-fe h > ( 3 7 6 m g : 2 . 5mmo 1, MMti) , t-^h^^^J 
^^©2-^^-2-^^;-/^ (Al dr i chlii, 1. 0M,- 
2 0/iL, 2 0/imo 1) fe«ttJ { 2 -7°U/^S —)V (2. 5ml) ^ffl^T. 

(^y#y;K i 5 g ; mm ■ s^x^x— ^jv) izm-tz>z.tiz£vm&& 

5fcCOfc'&%a*m£;L. 8 0%e e (D 1 - 7x^ ^S/ - 2 -^D/V-;V (3 5 
8 m g : 2 . 3 3 mm o 1 , JR3£ 9 3 %) ^^fe^^Ji: Utffc : 1 H-NM 
R (2 7 0MH z, CDC1 3 ) 5 1. 29 (d, 3H, J = 6. 5), 2. 3 
6 (s, 1H), 3. 79 (dd, 1H, J = 7 . 8, 9. 2), 3. 95 
(dd, 1H, J=9. 5, 3. 0), 4. 15-4. 26 (m, 1H), 6. 
8 9 -7. 0 0 (m, 3H), 7. 2 4 - 7. 3 3 (m, 2 H) ; ftft#?§3P!l 
GCMI'i 'J^Ufc :^7A:Chirasi 1-DEX CB; 
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(d f ) : 0. 2 5 mm ; f^X :0. 32mmx25m, CHROMP 
AK%tS4 ; ^7 7A?at : 1 0 0°C ; -f V^x^g > & «t tfx -f T" ^ 3 

: 2 0 0t;AiJ^ AJ£ : 4 4 k P a ; «J^^K : ( S ) -1-7iM 
£/- 2-yn;V-^ : 52. 9^ (90. 0%) ; (R) - l-7i;^> 
-2-^D/V-;V: 58. 3^ (10. 0%) ; Sfe^fltJStiAltlltffitftlOJtJfe 
3teftOi:Jt«CJ; U S#fcftjeb/c : KEWffi : [a] 27 D =-3. 05 (c = 
3. 04, C 2 H 5 OH) ; (S#, > 9 9 % e e ) : [a] 2 ° D = ~2. 

7 (c=l. 80, C 2 H 5 OH) ; [a] D #Ml£l§K : W a a g e n , V. ; 
Partali.V. ;Hollingsaeter, I. ;Huang,M. 
S. S. ;Anthonsen, T. , Acta Chemica Scan 
dinavica, 1994, 48, 506-510.. 

tmmrn 1 7] 

2- (t-^^i-^UA') **5/7th7x^> (*BB^1 0) 

lsttm&¥*:mZ-fc 10 0ml <Dtf 7 J*g;fr — b ^ W-^^, 
( R , R)-l (1. 5mg:l. 25^mol) £Sy £: * 1 

0 (936mg:2. 5 mmo 1 ) , t -^h#^>^7 »J «>A<E> 2 - ^ — 2 

- 7*D;V-;l'?|?g (A 1 d r i c h%tm. 1. 0M, 2 5|t 1 : 2 5/tmo 

1 ) i^t^^-ynyV-^ (2. 5ml) ^ffll^t, 2km/££ 8MJBE, 2 

5 °cx» 1 3 m mm u < u ^is£$j 5 1 Kaic^^**^ b 

(S/y#Y/k 5 0g ; : ^^-y-v/^oi^^n— r 4/ 1 ) {c#t-r 

•5 d £K J: y m— ftmt LT 2 - (t-^f^i-^'J^) tf*^- 1 

- 7x- y ( 7 4 6 m g, nx^7 9 %) : 1 

H-NMR (400MHz, CDC1 3 ) 5 1. 08 (s, 9H), 3. 00 
(s, 1H), 3. 66 (dd, 1H, J=10. 4, 8. 4), 3. 79 
(dd, 1H, J = 10. 4, 3. 6), 4. 79-4. 82 (m, 1H), 

7. 25-7. 44 (m, 1 1 H) , 7. 60-7. 66 (m, 4 H) e %~ 
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#@£1<-C1- (t-^^7i-^>D;V) jt*V- 1 - 7xn;|/X^? j 
-)V (1 0 7mg, MM1 1 %) : 'H-NMR (40 

0MHz, CDC 1 3 ) 51. 06 (s, 9 H) , 3. 56-3. 59 (m, 1 
H), 3. 63-3. 66 (m, 1H), 4. 79 (dd, 1H, J = 6. 8, 
4. 4), 7. 23-7. 45 (m, 13 H) , 7. 68-7. 70 (m, 2 

h) . mwk&&Mm. Kbtfizit&ttmmzmMmi sizmmnrnvs 

t^WJ 183 

(R) -l-7i-^-l, 2 
•x ^ D > zi - b Ufcfil^^flt^Lfe 10 0ml "7 7^;*-— I/- ^t-> 
mt& ( R , R) - 1 ( 1 . 5mg : 1 . 2 5 a m o 1 ) fcMOftU, *IH# 1 

0 (9 3 6mg : 2. 5mmol). t-^h^5'* , ;f A02-^f^-2 
- ^D/V — )VmWL (A 1 d r i c h*±®L 1 . OM, 2 5^ 1 : 2 5/imo 

1 ) *5 <fc 2 - -fUJ^J — JV ( 2 . 5 m 1 ) £ ffl^-C> TkfSJEfc 8$CjE, 2 

5°c-e i 4h#f^^L/ <mwi>* mnm5 iimmi^&ykmikvft. 

Zl d i:7^^V*»T, THF (5ml) . fb7-n-7*f /VJV^-'JA 
yjV^rV h'OTHFil (A 1 d r i c hJiiSL 1 . OM, 3. 7 5m 1 : 3. 
7 5mmol) fciP*.. 2 5 °C~e 8 ffifflMW L /c. MffMBfe, i/Vil>ffr9 

D7b^77^f- (->>; 5 o g ; mm ^^v->ymm^^= 2/ 

3) C^tS C I: i 0 I-^Bt It 9 7 % e e © (R) -l-7i-^- 
1 , 2 — ^ (3 2 Omg : 2. 3 2mmo 1 , 9 3%) £H 

feiftiltif: : 1 H-NMR (2 7 OMH z , CDC1 3 ) 52. 10 (b 
r, 1H) , 2. 55 (br, 1H), 3. 63-3. 79 (m, 2H), 4. 
83 (dd, 1H, J = 7 . 9, 3. 3), 7. 23-7. 40 (m, 5 
H) ; MmfoMmmit. HPLCMti'J^bfe : ^7^7A : CH I 
RALCEL OB ; t-fX: 4. 6mmx 2 5 0mm, ^-f-tr/Htf lit ; 
^ijjffl : ^=3ei7->/2 -yp^y-^ ( 9/ 1 ) ; M.& ■ 4 0°C ; UVSft : 
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2 5 4 nm ; WljM : 0. 5 m 1 ; ft&ftGI) : (R) - 1 ~7x^- 1 , 
2-Ji^>^^-;i/ : 12. 3^(98. 7%) ; (S) - 1 -71-^: 1 , 
Z-^Z/yX-JV : 1 4. 6#(1. 3%) ; S6#«3t»±#ffi8Efcl<DJfcife3fc 
Jftk©Ji:«trJ:y Rfrfc^jEbfc : : [a] 24 D = -3 8. 4 (c=l. 

12, C 2 H 5 OH) ; XlSNgSft: (99%ee) : [a] 25 D = +38. 91 
(c = 3 . 61, C 2 H 5 OH) ; [a] D 0MXM : C h o , B. T. ;Ch 
un, Y. S. , J. Org. Chem. , 1998, 63, 5280-52 
82. „ 

mmm 1 9 ) 

1, 1 -Z/* h^^- 2 -^D/V Vtf^^zKlMb 

^^D>n - b UfcJtfl^ 10 0ml <D#5 ^K^"- b * U-^C 
(R, R) -1 (1. 5mg: 1. 25/tmol) 1 , 1 - 

^^h^f^-2-^O/W (5 9 5mg: 5. Ommol) (A 1 d r i c 
h*±®0 . t - Zf h*r*>% V *?J»<D 2 2 - ZfU^J -JV^W. (A 1 

d r i c h*±$SL 1. OM, 40/il : 4 0 ^ m o 1 ) & J: 2 - ZfU ;^ J — 
;K5ml) SrJE^-C, 7jc^JE^ 8 $CJE, 2 5 °C~Q 8 Bf Kztt U < flMt* U ^SS 

£j£**71fc» #P>tlfe^4 GC#*/rl/i&^9 9 %, »ft#a«*9 8%"C' 
(S) -1, 1 - ^ b#^-2-yD/V-;V^#f>tl)'bCl:4«glfe : 
GC:*7A:Chirasi 1-DEX C B ; # 7^11 : 6 0 'C ; -f > 
^ai^->3 >;£ itf-r-f ^^>a VCDi^S : 2 5 0°C ; AiJ ^AJE : 4 4 k P 
a ; ^2#BfP*g : 1 , 1 - V* b # - 2 - Z? D y > : 1 0 . 0 # ( 0 . 
3%) ; (R)-l, 1 -V* b*->~ 2-7'D/W-;V : 2 2. 8#(0. 
6%) ; (S)-l, 1 b3r->- 2-^n;V-;l/ : 2 3. 6# (9 9. 

1%) ; mnmm^xu^cDitm^imtoitm^ <t u s^&^u/i : ^aa 

M : [a] 26 - 5 D =-18. 0 (c=0. 16, CH 3 OH) ; Xffimsfc (8 
7%ee) : [a] 25 D = -12. 15 (c = 3. 21, CH 3 OH) ; [a] 
:Cho, B. T. ;Chun, Y. S. , Tetrahedro 
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n : A s y mm etry, 1994, 5, 1 1 4 7 - 1 1 5 0. . 

mmm 2 0 3 

2, 2 -^xb^yt vo^fateJHfc 

T-^D>3 - b [s1tnL#¥*m*-fe 100ml (Dtf^Zsm*- Y?U-Z?K^ 
mW ( R , R ) -1 (3. lmg:2. 5 a m o 1 ) «:* U *J , 2, 2 - ->* 
xb4t/7-l!h7i;V (5 1 7mg : 2. 5 mm o 1 , W.&4kf$.%tM) . t 
-^b^^U 9 AO 2 =7-JV- (A 1 d r i c h*± 

£L 1. OM, 50/il : 50/imol) ^^^2 -T/D/W — ^ ( 2 . 5 m 

i) *m^-c. tkhje* stem, 2 5t;-e8B#i»»u<«#u mmmstm 

ELJ&m Tt. % h Hfcmffi. 5:GC U JR* 1 0 0%, m&fa&m^ 3 7 %• 
tr (S) -2, 2 -^X b 1 -7 J —)\"&%hfttz. Z. >L 

El/c:GC:^7A:Chi ras i 1-DEX CB ;*7 &U& 1 2 
0 °C ; -f >->*oi ^ a >fc <fct>*v^ T" 9 > 3 V<E>?&Jg : 2 5 0 °C ; ^ 'J ? A 
E: 44kPa ;f^W: 2, 2 - i/'x b y-fe b "7 i J > : 2 2 . 7# 

(0%) ; (S)-2, 2 -*;xbif*y- 1 -7i^x^;-^ : 4 5. 5 
#(31. 3 %) ; (R) - 1 , 1 - i?x.h*->- 2 -ZfU^J-)V : 4 7. 
9^(68. 7%) ; tt*Hfl£& fcmit&mW'£<D*><D<D& l M%m : ££3961 

[a] 27 D =-6. 95 (c = l. 9 9 5, CHC1 3 ) #Ki:Cho, 
B. T. ; C h u n , Y. S. , TetrahedronrAsymmetr 
y, 1 9 9 4, 5, 1 1 4 7- 1 1 5 0. C«a<ft©JtSS!^jSE«[i:©Jt«twJ:0, 

CHJS^J2 1) 

2- Cb^^>S/>7^] - l- C3- C 

T^y] :7x~;i/] :n#y> (^#4) (D^T^fStft 

T7D >3- b LtzffiW^Zffipltc 1 0 OmL0^7«-b^l/-^ 
mW- (S, S) -1 <2. 6mg:2. 1 2/tmo 1) fc»K *H#4 
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(1. 07g:2. 15mmol) % t - 7 h U 9 A CD 2 - f-JV- 2 

— 7>?giR (Aldric hftSL l.OM, 172^1 :172a 
mo 1) fcJ:tf2-yn/V-;V (4. 3ml) &JBv^, 7j<ilJBE £ 8 flJE, 

I5g; !§I:^*if;H-T« C 1 1: i 

^<ZMfc£*fe)£IS£*U 88%ee£> (S) - 2- [e^^V^T.^y] -1 
- [ 3 - [ *lsV)VT^J'\ 7x-W ji^y— ;i> (1. 

0 5 g : ]R^9 7%) &ffli£?|&Jt*'»fc U"C»fc : 'H-NMR (3 0 OMHz, 
CDC 1 3 ) 8 2. 47 (dd, 1H, J = l 2. 9, 9. 9), 2. 57 (d 
d, 1H, J = l 2. 9, 3. 4), 2. 86 (s, 3 H) , 3. 46 (d, 
2H, J = 13. 5), 3. 89 (d, 2H, J = 13. 5), 4. 62 (d 
d, 1H, J = 9. 9, 3. 4), 4. 78 (s, 2 H) , 7. 07-7. 3 
9 (m, 19H) ; ftftft&£l*&* HPLC«i'J^l^ : ^r7/^ 
7A:CHIRALCEL OJ-R (4. 6 mm x 15 0 mm, #Wir7Wb 
3**t®D ;*£»J*B:0. 5M NaC10 4 — HCIO4 (pH=.2. 0) /T 
-tr h — h V )V (7 4^2 6) l/f^y; : 4 0 °C ; U V $m : 2 3 3 n 
m ; ffi>m : 0 . 5 m L /ft ; ft&ftfHI : (R) 56. 1 # ( 5 . 
8%) ; (S) -ft: 61. 9^ (9 4. 2%) ;Rf = 0. 51 (n-^\=3r 
■iJ-V : g^:n?-;V = 1:1). 

CHS&0>J 2 2 3 

1- [4-^dd-3 - [ ^;v^;i/^-;w) ^v^^T^y] 7x^ 

71/] - 2- [ [2- (9 2 --f;l> ^f-AO 

;V7^7] ai^7>. lJfiife& (*R3ft5 • ljft&ifi) CD^TKiHb (s/c 
=10, 000) 

T7DV3-M»^Mfel 0 0ml(D7y^xm^-hi7l/~> r ^, 
tgft (R, R) -1 (1. 6mg: 1. 3nmol) £*U £ U, ^ IS ft 5 • 

1 J&i£J& (8. 63g : 12. 5 mm o 1 ) s t e r t - 7*b^^* U 9A 
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(mMitmtm. 1. 7 1g:14. 7 5mmo 1) & ±Xf 2 - Z?V ^ S - 
(25ml) -DMF (6. 5ml) £#^T. *Mt]± £ 8 ^H, 3 

2 5 g ; : IM^^lO 1^1" 3 - £ <fc Oiftft^^ft^^iil, 
9 1 % e e© (R) - 1 - [4-^PP - 3 - C ( * )\/*)V*=.)\>) 
;V7^y] 7 m - - 2- [ [ 2 - ( 9 H — # V* — ^ — 2 — -l' )V^^c 

i/-) ^>^;vt^ — ;P (7 . 5 3 g : H»9 2%) 

7^;l/7 7 7.i:bi:fl^ : 'H-NMR (3 0 0MHz, CDC1 3 ) 52. 9 
1 (m, 2 H) , 3. 16 (s , 3H), 3. 75 (m, 2H), 4. 0 2 
(m, 2 H) , 4. 6 1- 4. 8 2 (m, 4H) , 5. 2 3 (m, 1 H) , 6. 
7 2 ( d d, 1H, J = 8. 5, 2. 2), 6. 92 (d, 1H, J = 2 . 
2), 7. 07-7. 44 (m, 16H), 7. 93-8. 01 (m, 2 H) 
1 1. 07 (s, 1H) ;MmfoMmm&. HPLCMCi^tl/fc:^ 
7/V^7A: CHIRALCEL OJ-R (4. 6 mmx 150 mm, # 
^Mtm±m) ;^tt*B:0. 5M NaC10 4 aq. /7th-h'J;K3 
0/70) l^V^jfiS: 401C;UVS[fi: 2 3 3 nm;«l: 0. 5m 
1 ; ^JtBt^ : (R) : 2 7. (89. 6%) ; <S) : 2 

0. 9 # (4 . 2%) ;Rf = 0. 64 (n -^^V : f£ ®* X ^ ;i" = 1 : 

1 ) . 

1- [3- [ (X ^-JV^frfr — JV) ^>V)V7 ^ J ] - 2 - 

C [2- (9H-*;w^/-;v-2-^^^) xf;H ^vm^;] 

T7DV3-M»HlAfc 10 0ml 0)-tf77M*-Y9V--f\^ 
(S, S)-4 (1. 4 9 m g : 1 . 2 5/imol) 'fei'U'J, FaJ'ffc 
6 • 1 (1. 64g:2. 5 mm o 1 ) , ter t --JY^ii V V A 
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(m$Llb¥t±m. 3 4 1. 3mg:2. 9 5mmo 1 ) fiW^-yn/V- 
;K12. 6ml) -DMA (12. 6ml) H^i&JSfc Jl^T » 7j<fiJE£ 8 

2 5 g ; : ftllifA') 'J 

9 6 % e e © (S) -1- [3 - [ (*3-JV*frib=- )V) ^>^>7 5 ;] 7 
ai^;l/] - 2- [ [2- (9H-^j;V/^/^-2-fM^^) X^AO ^ 
>S?;VTS. J 1 3^2 J~)\> ( 1 . 5 g :IR$9 7%) £ ^ 7 * il 1/ 

: X H -NMR (5 0 OMH z, CDC 1 3 ) 5 2. 6 0 (dd, 1 H, 
J = 13. 2, 10. 3), 2. 83 (dd, 1H, J = 1 3. 2, 2. 9), 

2. 89 (s, 3H), 2. 97-3. 04 (m, 1H), 3. 09-3. 1 
5 (m, 1 H) , 3. 70 (d, 2H, J = 13. 7) , 3. 96 (d, 2H, 
J = 13. 7), 4. 13 (m, 2H), 4. 66 (dd, 1H, J=10. 

3, 3. 4), 4. 77 (d, 1H, J=14. 7), 4. 81 (d, 1 H , 
j = 14. 7), 6. 84 (dd, 1H, J = 8 . 3, 2. 0), 6. 92 

(d, 1H, J = 2. 0), 7. 10-7. 41 (m, 17H), 7. 93 
(d, 2H, J = 8. 8), 7. 97 (d, 1H, J = 7. 8), 8. 14 
(s, 1 H) ; nmfoi&mm&. HPLCMt«kUftSbfe : ^r7^*7' 
A : CH I RALCEL OJ-R (4. 6mmx 1 50mm, #V-tr;Wb^ 
4±«) ; : 0. 5M-NaC10 4 aq. /Tth-h'J;]/ (3 0/7 

O) 1 /Kvy ; Mfi : 4 0°C ; UVi&R : 2 3 3 n m ; ft££ : 0 . 5ml/ 

; #^fB#^ : ( S) : 1 8. 6^ (97. 7 %) ; (R) : 2 6. 

3# (2. 2%) ; Rf = 0. 2 7 (n-'s^V : W»x^-;i/= 1 : 1) . 

(R) - 2- [2- (9H-*^y-^-2-^W4^) x^;l/7^ 

/] - i-C3- (^;i/*;w-ft— ;v7 3 7 imm 
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Igl. l- [3- [ (*3-J\'7*JV7fr=- ;V) ^.V^/^T^^] 7i^H -2 

f7n>3-M»HIA/: 10 0ml ©tf^Tjtt:*— b * W-^C 
( R , R) -1 (1. 6mg: 1. 2 5 m m o 1 ) £fi 0 0 , F*9f£ 
6 • lttLBtft (8. 18g:12. 5 mm o 1 ) , tert-^K^'Jf 
A (M^k^%fc^> 1. 71g: 14. 75mmol) &J:t>*2 -^D/V- 
;M25ml-DMA(6. 5 m 1 ) m&?feM*m V^T, tK^JEE* 8 jK.BE. 2 

Tr^U SjKS^UfcaJS'fe^y ^^rVl/^nv (>>V^^VK 
2 5g ; : CI J: U ftffcS*©*^** 1** k*: 

9 l%e eCD (R) - 1 - C3- C T-JVXJVfr—JV) ^^)VT^ 7 
-;U3 -2 - [ [2- (9H-*/W^/-^-2-f/W^» x^V] ^ 
>t?)VT^ J-\ J—)\> (8. 6 5 g : 9 9 %) %i67t;V7 7^ J: 
Itlfe : HP L C^I^'J^bfc : 3f A : C 

H I RALCEL OJ-R (4. 6mmx 15 0mm, ^-f-fe ;Mb#*± 
SO ; ^tb+a : 0. 5M NaCl0 4 aq. /7th-b'J^ (3 0/7 0) 
1 # V y ; : 4 0 °C ; U V$?;ft : 2 3 3 n m ; ?SSE3S : 0 . 5ml /ft ; U 
&lftl« : (S) 18. 2# (3. 6%) ; (R) : 2 5. 0 # ( 9 

4 . 8 %) ; R f = 0 . 2 7 (n -'s^r+TV : g^^3i^;l/= 1:1). 
lOH 2. (R) -2 - [2- (9H-*^^-2-f;m^) x^;V 
T ^ y] [ 3 _ (^^;^-^75 7) !7x— ;V3 J — )V • 1 

!&xs-eifc#Ofc (R) -1- [3- [ (^^JM^/U) ^>^>7^ 
y] :7x— ;KI -2 - [ [2- (9H-*^»/-^-2-f^^» x^ 
71/] ^>^^7 ^ y ] x^y-;i/ (10g) h7t K077> (100m 

i) t^;-;Kioomi) ©®^»&fc?&#u ^#S^.T-ezKm<b 
^7^9A-Kt*»» (i g, t^^fx^i) £in^> i$&(D*mm® 
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(1:1) -CjftifrUfc. 

^ H H B ^^^;-;M15 0ml) 0. 1N-II-X3? 

An^ (4 o°o igjft-rsc^.ty. i!B^t©st^ (7. sog) %e 

Ma^t UT#7c 0 R f = 0. 3 (^DD^A : /P = 10: 1 ) , 

MH + =44 1 0 dCT-K#l/fe^^ (W0 9 7/2 5 3 1 1 &$g) 

©IfriSfc^IRW U^«8B'fb^ia i:-mi-^> d £ H P L C ©#j#H#lffl**- 
®C-T*C1 i:CJ: UffllffiL/fe. C©Mli, W09 7/2 5 3 1 1MI:, J £ 

trans-RuCl 2 [ (R) - (2, 6-dimethylaniso 
1-4-yl) binap] [ (R) - damen] *g# ( R , R ) - 

25J:tS) , B§5ffc : t rans-RuCl 2 [ (R) - dmanyl b ina 
p] [ (R) - d am e n] , ^ ( 2 3) 




RuCl2[(R)~drnanylbinap3[(R)-damen] 
fgf*(R. R)-2 5 
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Igl. ( R) -2, 2 ' — CtT^ (3, b*^? 

- i , i' -\£i-y*& i) (STSsA 

^ibtf(CB) , BSS (R) -Dmanyl-BINAP) , & (24) 



?j?£A : f7DV3-Mfc«mi^ ^«)llft»*ff<e*t^fe 5 Oml, 
# ^^^>>^. Sia{:t5%^7^fA/}Sft^ ( 1 6 3 m g , 7 

;H*ij y+QM) &f>tfK 1 , [2. 2. 2] 

(4.1 5 mg, 3. 5 3mmol, T^HU^ft^) Ofc. »H 

lT7^iVC*iit5 d i: % 5 iHUfUSBU y;Hf>Tl^ ^ tbM 
AbfettJIDMF (7. 5ml) fcjin*, tf^-CiSfPTK tf* (3, 5-^> 
4 - ^ ^DD^7s7-f > (0. 9ml, ca. 3. 5 

mm o 1 , -%ffil : Tetrahedron :Asy mm e t r y , Vol. 1 

0, 3341-3352 (1999) ia«©^rj*-e-&^ U/c. ) fciraAfc. n 
JBEUTmjE©*^-Cggli-SCli:% 7@*iy3gU l^JE£>7j<ffiT 1 0 0°CK 

^JR^^^ISft^JBElgJftb/c 5 0mlyaVV^fi:fl7, i*JBET»*l& U/c. 

CcDgygK (R) - (-) - 1 , 1' -fcf- 2-7-7h-;P tf* (bV7Jl> 

^-p.*#>>Ul'/fc* — h) (8 0 2mg, 1. 4 1mmol, 7 )V*)#M) 
Cl, 2-tfX (y7i^*^7-f;) V] ^BO-f^ (ID 

(7 5mg, 0. 14mmol, 7 )\> Y U y *tt») . & h tf K 1 , 4-S>7 

l^tTS^ P C 2 . 2 . 2 ] JtV ^> (6 6 8 mg, 5. 84 mm o 1 , 7 )V K 



OMe 




OMe 



(R)-Dmanyl-BINAP 
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ijyftt«) ©I^«l,«DMF (7. 5ml) BWfeT^=f> 
T (CiQ k., 1 0 1 0 6H#IW«#bfc. T^^VT 

ml) (1 1ml) ill A ffltBU fil^l^tt (1 1ml) 

^igf0^b7>^-OA7K (1 1ml) -Cjgfcift#U 

vmmr kbm v it. nb nitnm *.t/ y*m5A^D7h^7 

-f- (2 0ml, *4&SlMK, n-^^rifV : ^@£X^V = 1 0 0:0-4 0: 
1 ) T?3 EISISU ffa#: 1 1 (3 3 4. 7mg) : MS (EI) m/ 

z 8 5 4 [M] + „ 

: f7n>3-Mfe»mi^ *«i»l»«fflK*bfc5 Oml 
^^Si^n.^ V^fC, ifii:t5%^7^'?A/?S^ (0. 2g, 
KUy^tfcjft) 1, 4-^rife->^n [2. 2. 2] (1. 4 

6 g , 12. 7 5 m m o 1 , 7 ;V b* U V ^*fc!fi) t , ( R ) - ( - ) - 1 , 
!» -e-2-^-^h— 7V tl*^ ( b U 7)V*U* $ v^i/** — b) (1. 
lOg, 1. 9 2mmo 1 , . tthtfXL [1 , 2-b*7 (^7x 

— JVfr^y^ J) iJfziti — yfJV (II) (1 1 Omg, 0. 2mm 

o 1, 7;H*'JyfttS) £in*.tlft£Lfc. »JBEUT.T^^Vt?aifei-*ii: 
&5Ii|^U5gb, T^V^VTC ffel^M^bfc^lDMA (11m 

i) »^t?««sT^tr^ (3, b-*;^*-4-awx= 

;V) i7nD/is^7-f V ( 1 . 25ml, ca. 4. 8mmo 1 , : T e t 

rahedron:Asymmetry,Vol. 10, 3341—3352 

(1999) ta*©^»^«ufc. ) *Jn*.fc. »ffb-C*ff©zK*T*««l 

7®«*JjgU l^,ff^7j<^Tl 0 O'CKT 1 1 0JSI8IJI#Ufc. 

IU, cpffflfM 1 (4 9 2. 5mg) fcftfc. 
ZC^2. (R, R) - 2 5 <Dltr/& 

[RuCl 2 (benzene) ] 2 (25. 5mg, 0. 0 5mmo 1 ) tX 
m 1 (Dt£mfo 11 (85. 5mg, 0. 10 mm o 1 ) , & bXlK (R) - D 

136 



WO 01/58843 



PCT/JPO 1/00797 



AMEN (31. 5mg, 0. 11 mmo 1 , Xfflt :Burrows, C. J. 
et a 1 . , Tetrahedron Letters, 34(12), 1. 

905-1908 (1993) mmco^m-c^^, b fe. ) MteW 1 & 5> 

oiz4mmoi5&^b-cmmmfc (r, r) -25 (5 6. ug, 

AO : MS (FAB) m/ z 1 4 0 4 [MH] \ 

1- C3- C 3-)V7.)V* — )\>) ^ >->*;l/T 3 y ] 7 x.~)V~\ - 2- 
[ [2- (9H-^;^!/-;l'-2-f^^^) x*-^] ^v^l/T^y] 
:n#y> - l*£MJ£ (4>fta#6 • ltftflfeft) ©:F***fl5 (R#) 

f7n>3-M,»f^iU 1 0 Om l <D;#7;*SM- — I/ — 
Jfejfe$|2 5-T*-£7£UfcflM* (R, R) - 25 (1. 7 6 mg : 1. 2 5 jti m o 
1 UI'J £ *^#^6 • IgUfttt ( 1 . 6 4 g : 2. 5 mmo 1 ) , t e 
r t V t? A (ilft^t^ 3 5 Om g : 3 mmo 1 ) *5 ± 2 

--/D/^y— ;V (5ml) -DMA (1. 3ml) U^^U^m^'C. tK^JE 

0 g ; ill : llxf iV) (C^-r<5 - ^ i Olt^a^^-fb^-il^^b, 9 
6 % e e © (R) -1- [3 - [ ( * 3-)l>7.)Vfo — JV) ^>^V75 J ] 7 :x 

— -2 - C [2- (9H-*;w^/-;v-2--f;W^) ^^v] *v 

^;WT^ ^] x#/ — ;V ( 1 . 5 3 g : XR.^ 9 9%) 4ife7t^77^i: b 
T : gim&i&mmZ. HPLC #*/H- X U U fc : 3f 7 /P* 7 A : C H 
IRALCEL OJ-R (4. 6 mmx 1 5 Omm, ^-f -fe;Wb^*±SS) ; 
&mffl : 0 . 5M N a C10 4 a q. /T* h-h'J^ (3 0/7 0) 1 
>^ ; : 4 0*0 ; UVjfcg : 2 3 3 nm ; iftjg : 0. 5ml ; ft&Rf 
58 : (S)-#:18. 2# (1. 9%) ; (R) -# : 2 5. 0^ (97. 
9 %) ; R f = 0. 2 7 (n-^3fl7-> : @^®gx^-;l/= 1 : 1 ) . Z<Dfc&m 
f£> ^«SM2 4©I12 lZ%Zm<Dfrm<bftM&bZfl~i&Wtt&4hK&^X, WO 
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97/2531 i&m~mmm* w&m. mmmmm<Dmm& ^zf^m^m^ 
mm-c*fo&%tfmmzftx^&. (r) -2- 12- o h-#;w^/-;v- 

mum 2 7] 

trans-RuCl 2 [(R)-xyl-6, 6' -dimethylb 
inap] [ (R) - damen]i# ($g# (R, R) - 2 7fct6) , B& 
ffc : trans-RuCl 2 C (R) -xyl-6mebinap] [ (R) - 
damen],^;(25) 




(25) 



RuCl2[(R)-xyl-6mebinap][(R)-clamen] 



Xifil. (R) -6, 6' -S^^-l. i' -t'-2-t7b-;v vf* 
(h U 7MD^^V^*-b) («t»IBfM 2) S (26) 




2 

f7DV3-MfcIJ!ri t ^iAfc3 0 0 ml ^l77^3C, 7^3> 
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T (R) - 6, 6' 1 , 1' -\f-2-j-7 h—JV (9. 432 

g, 3 Ommo 1 , Jg#f*3Mr V* -Si) %AQ*.. Sl^DD^V (6 0 
ml) t?»J»L/c. Cin^*»aflsT. ffiJftbTU^V (7. 2ml, 90mm 
o 1 ) V 7 JV* V * $ > 7*)]/7Ss>m.M7k l %!} (2 0 g, 7 Ommo 1 , 

m.p^tm±m) *mz* tk^t3 0 4hk#u *j^-egsafc#sbfc**fc i 7 

HtffflJB#bfc. ii-a^> (60ml) *j»b < 8l#bfc**f>in*., £b*: 
*ra«4f'J*Wf H (5 0g) T'^>iibT|^#, ^C^'Ji/W'yb' 
£ n-^\^if > : ^DD^#> (1:1) ©^-^^^2 0 0ml t?$fc#bfc. 
-&*)^c^*%»JBET?S«Ee5feb. S«fcMlw3l$IHH£2tf>:7 (~ 0 . 5m 
mH g) -C«JBE?£»U »*»lffl# 12 (17. 1 8 g, ^7=6^77^) 
/::MS (EI) m/ z 5 7 8 [M] + . 

112. (R) - (+) -2, 2' -H** (3, S-i/t^JV? 3L~~ 

)V) ft7.7-(;l -6, 6' -V**A/- I , 1' («f^#^l 
3 ) B§ffr : (R) -Xyl-6MeBINAP) , 5$ (27) 



gi/al/V^fC, lSi:t5%^7^fA/SttI (0. 2g, T^K'J^ 
^*±SSO 1 , 4 — >*7ifH*^D [2.. 2. 2] ( 1 . 4 9 g , 

1 3 mm o 1 , T;V *P^# 12 (1. 14 g, 1. 96m 

mo 1) , 4t>tfl: [1, 2 -If* (^*7i-M^7^) x#>] S 7 ^ □ 
D-y^V (II) (0. 1 g, 0. 2mmol, 7^KU ^ftti) fciPA^ 




(F0-XyH6MeBINAP 
*FbH*1 3 
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fcXM^b^fDMF (10ml) fcfln*-, ^V^St^Ttwe^. (3, 
5-^'^Wx-/V) ^Dn/j-a7^f> (1. 14ml, c a. 4. 9mm 
o 1 , Digital Specialty Chemicals, Inc. 
SO fciP*-*:. »JEbTSff©#**e««l"**-fc* 7®*£»J5EU l&m© 

7j<?siTi o oxjc-c i i ommmwvit. Mt:»*bfc*L 7*^vtc« 

tt, »ffT»ISbfc 0 I©iSCitx^(3 0ml) i:ffiM7j<(15m 

7 Jc (1 5ml) -ejR*?fc#u «6*a[tt^^s/^A-e«:*b»ffTK:*llib 

7c 0 f ^^c^gS^'^^^A^nv hif^y-f— (20ml, 
n : fp^Ji5 L >'V= 100:0-50:1) t? 3 ®fit£SU «fHaf£ 1 

3 (4 4 8. 6 m g) : MS (EI) m/ z 7 6 2 CM] + „ 

□D@3. mfo (R, R) "2 7©^ 

[RuCl 2 (benzene)] 2 (25. 5mg, 0. 0 5mmo 1 ) 
4>f^#:l 3 (7 6. 3m g, 0. 1 0 mm o 1 ) , ^ihtf^ (R) -DAME 
N (3 1. 5mg, 0. llmmol, JCfflt -.Burrows, C. J. et 
a 1 . , Tetrahedron Letters, 34 (12), 1905 
- 1 9 0 8 ( 1 9 9 3) ffitt©2r*re£j£bfc. ) *>F>. MMM 1 ^P>tFC4 
BH*i<3D#&K^bT4SISafg# (R, R) "27 (52. Omg, jitfeHflO * 
Smistc : MS (FAB) m/ z 1 3 1 2 [MH] + 0 

tmnm 2 8 ] 

1 - [3 - [ (*?-JV*JVfr-JV) *>S>;l/7 3 7x-;H - 2 - 

f7n>3-Myfe8tm«Afe 10 0ml (0^f7^»*- b^ 7 
ftfttt 2 7t^l/ci# (R, R)-2 7 (1. 6 4mg:l. 25/tmo 
1 ) 4»IH#6 • 1 (1. 64g:2. 5 mmo 1 ) , t e 
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r t - fY**/* V (mM4k&itm* 350mg:3mmol) & 2 
-7°UAJ—)V (5ml) -DMA (1. 3ml) Jl V^t\ 7KHIJE 

Og;i«:»|xf;H izm-rZZ Vmfc&^OfcistyikVfclkh. 9 

6%e e© (R) -1 - [3- [ )\>*)V*-)V) ^yi/)VT ^ Jl> 7 

— )V~\ -2 - [ [2- (9H-*;W^/-;V-2-Y^^^) 
V)VT 5 J ] 7 — ^ ( 1 . 5 3 g : Jfc* 9 9 %) ^IfeT^^^T^i: 1/ 
: fHfi#iI>fiJ^&, HP LC##fC<3: U^U/c : )Vt) ^ -U : CH 
IRALCEL OJ-R(4. 6mmxl50mm, ^ ir JWk^ttfg) ; 
^IfctB : 0 . 5M N a C10 4 a q. /T"te h-h'J;l/ (3 0/7 0) 1 
V 7 ; : 4 0 °C ; UVIS : 2 3 3 n m ; : 0 . 5ml /ft ; #33 B£ 

RB : (S) 18. 2# ( 1 . 9 %) ; (R) -#:25. 0^ (97. 

9 %) ; R f = 0 . 2 7 (n : WtWt^?-A' = 1:1). Z.(D4t^^0 

2 4 0Ig2 ('ia«©*^^b^fi?^^t>'{'^^<b{wJ:o-C, WO 
9 7/2 5 3 1 1 BUM. ^BiJfil^W^^^fc^^B&^^feT 

^JBT**5g**ga<!6£*l/rv^ (R) -2 - [2- (9H-^;W^/-;i/- 
2--r;U^-^-» ai^^T^y] -1- E 3 - (*5-)\s7.)Vifr=. )VT ^ J ) 7 

2 — "7" d ^ — 1 - [3- [N, N-'O^l' (p<^;l/7.;U^— )V) T^Jl 

x.— :n#y> (#F^l£i) 

ZCg 1 : 1- [3- [N, N-sOitJ]/ V-JVTsfrifr—W 7 ^ J ] — 

1- [3- [N- 7 5 y] 7x-;H x^;> (9 0. 

6 8 g, Larsen, A. A. , J. Med. Chem. , 9, 88-97 
C 1 9 6 6) iZ=m(Dj3&X'&t$,) 2 7thy (6 3 9. 6m 
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i) ^mmiy. m^xmyk&twtxv (6 6. og) fejn*., mwv&&h 
^v^i/ynn* (5 6. 6mi, ffl%um±w ^-m^jra^./c 0 
3 ^b^- mi a (i3. oig, m^tum^ttu) mmmmrmv < 
mwistz. 2mm&. m&mmxvvA (29. 4 g ) t % a^th^A 

(3 2g) %5&4aU*8#*^rt/c fc#|ft||;fry?A (2 

9. 4 g) fc, 3-)^th'J^A (3 2 g) Sr&jJOU 1 3. 5fltNfitlfi&T 
ZlfcU <J!#U/c. 4 31C^T-«EM 4 ll7j<( 1 0 9 0ml) fe-ltU-Anx., 

fflVKffiwvfc&mm^?-^ (495ml) -^rnxm^hti. tn^^u 

I^IP^tK (4 9 5ml) t??fcj*U i«i7^S/«)A (9 0 g) "CO. 

%hntz 1 3 9. 4 2 g<DMStJ8#:«:SM»^*-A' (3 4 3ml) KSiSb, 
*nJ»31@TtJ: n (4 4 5ml) &#n;U £ ^in^MST l~WfM^ 

(2 0ml) 4inAT^^:tw?Sfif Ufe. d *ifcjK#Tfc:?l*Si& UT, 
l- [3- [n, N-^v^;i/ (* ;iO T^y] 7x-;H :n# 

;> (7 1. 7 1 g) : 1 H — NMR (3 0 0MHz, CDC 1 3 ) 52. 

55 (s, 3 H ) , 2. 97 (s, 3 H ) , 4. 88 (s, 2H), 7. 2 0 
— 7. 30 (m, 5 H) , 7. 41 (m, 1H), 7. 46 (dt, 1H, J 
= 8. 2, 1. 9), 7. 81-7. 86 (m, 2H) . R f = 0 . 44 (ffi 
m^^JV : n -^\#+h>= 1 : 1 ) o 

□C5g2 : 2-7'D^E-l- [3- [N , N-sOV)V * )V7,)Vib—)V) T 

^ y ] (4»^#D 
gasS#^i ©ii i -e-£/£U/h l - [3- [N, n-^v^ (y^A'* 
jv) y] 7x^;i/] j^;v (7 1. 2ig) i y (3. 

9 4L) £?gjS¥U r h 7 y ^7 ;l/ y 7^>fl/7 ^ 7 A h 'J 7*D 5 F (12 7 

7^K'J>yfttI) ^-^,{cmAl/^ 0 ^^^T 1 3B#F^ft^^, 47% 

^{bzKJftSI ( 9 8 5ml) tmWK (9 8 5ml) (DWL^WL* -~m~MZ.. 

35-4 O'ClzU^&tfb 1 Bt^ff^^^^,, mm?k (9 8 5 m 1 ) 

^iDA. ^b<lf#b&^*b 3B#^^l-tT^^{IF*3?a^ 3 0 "CtT'tfri; U $ 

*b£ 5°CKi$r£PbT 2 0#^il^ 5 l:/mt7, ffifthfcltgmitZmisTMtb. 
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-Jlh7k(DUw (2. 5L) -C2|algfc?tU PJ£H & 5 0 °C IZX 2 4 BtF^^JEE 
^jiUT. ^IH^P^^l (7 3. 8 0 g) Wc:'H-NMR (3 0 0MHz, 
CDC1 3 ) 52. 98 (s, 3H), 4. 36 (s, 2H) , 4. 89 (s, 
2H) , 7. 20-7. 30 (m, 5 H) , 7. 44 (t, 1H, J = 8. 
0), 7. 51 ( d t , 1 H , J = 8 . 0 , 1. 7), 7. 84-7. 89 
(m, 2H) % Rf = 0. 4 6 {fflkttfr : n-^#^>=l : 1) . 

C##^J2] 

2 - /d^- 1- [4-^dp-3 - [n, N-«*i/$>;P M ? L ;^;zv;l/#; — 
;^) T ^ y ] x^yv (f^#2) 

X@ 1 : 1- [4-^nn-3 - CN, N-^V^;V (^T-JVXJVfr—Jls) T 

rT 

1 - [4-^nn-3 - [N- =?-)]/ ?.)V7b— J]/) 75^] 7x.—)V~\ x: 
3?;V(9 0. 6 8 g, @&&BBftft : WO 9 7/2 5 3 1 1 tr|a«S©^^T' 
•S-J&) 2 3'CtC-C. DMF (5 0ml) i^v^-C^7jcj^^^7 U # 

A (31. 7g) %iP^. «f*U«C**5>'<V"5^*':/P^ F (21. 6g, ffift 

mmnm) ^-^u^an^u 2. 5HiHN»£T?»b<»#u*: 0 mm* (29 
0 m 1 > *-«Kun*., mv<mw^t^mm^^ (2 0 om 1 > ^ n 

(5 0ml) ^in^Jimb/io tii'feMb, $*^7K (1 0 OmL) 
-C*H\B\mfrls. i&m&i&fc (2 0 0ml) -C$c#U m^MM't hV t> AT-jj& 

»?>tlfefl»Sl# i fe^y*W07h^77'f - (1. 5kg) -eissiu 
: n -^^It- V (1 : 4 ~ 3 : 7 ) 'M&Mft £ 0 , SiB'fb'n'fcl ( 2 
7 . 6 3 g) 4^ffe<Dit^lJ:l/t#fe :'H-NMR (3 0 0MHz, CD 
Cl 3 ) 52. 40 (s, 3H), 3. 08 (s, 3H) , 4. 58 (br, 1 
H) , 5. 09 (br, 1H), 7. 22-7. 32 (m, 5H), 7. 5 3 
(d, 1H, J = 8 . 2), 7. 56 (d, 1H, J = 2. 2), 7. 82 
(dd, 1H, J = 8. 2, 2. 2), Rf = 0. 43 (S|l^:n-A 
=¥-tr>= 1:1). 

143 

0i5«fcj43A1 J_> 



WO 01/58843 PCT/JP01/00797 

Ig 2 : 2-7*U=E-l- [4-^DD-3 - [N, N-H/iSJV 

ji) r^y] 7i-;V] (4>K#2) <£>^/&„ 

BUia#^(I2cDXlIlT^^L//cl - [4-^DO-3- [N, N-^>^ 

;i/ (^f-^T,;^^) 7^^] 7xn;i/] x^y> (5 8. 3 l g) l, 
4-^^-^+>-> ( 5 8 3. 1 ml) izmMl'. fhy^^v^yf^yv^- 

^Abuyp^K (9i. 5 5 gs ^itmtm ^-^csai/c 

b y^?^— ( 1 k g) T-2 @llb, : n -^^y ( 1 : 5 ~ 

1:2) m&mft&V. 4HfB4^#2 (5 4. 2 6 g) £#/c : 1 H — NM R 
(300MHz, CDC1 3 ) 53. 09 (s, 3H) , 4. 21 (br-s, 
2H), 4. 60 (br, 1H), 5. 11 ( b r , 1H) , 7. 22-7. 
32 (m, 5H), 7. 57 (d, 1H, J = 8. 5) , 7. 61 (d, 1 H, 
J=2. 2), 7. 87 (dd, 1H, J = 8. 5, 2. 2). R f = 0 . 4 
4 (g^^Ji^-^ : n -^\^p-y->= 1 : 1 ) . 



C##$l 3 ) 

N, N-^>->Vl/[2- ( 9 H-#;w^v*— 2 --f ;i/;*af ->) 
T3> (4>^#=3) 

N- [2- (9H-^;^!/-;l/-2 — (Jl>X*iy) :n5^K| T^V (#F?I 
¥9- 2 4 9 6 2 3-^^#ia«4CO^T^^J:';^) (2 0 0 g) <D * Z 

(5D /<>X7;vfkK (9 3. 8 g, fn^lgftM) ^inA, m. 

^L~eimmmnvtc t^^v^h^t, gKbe^ do. og; m%mmn 

VtrSglUfcgL $ h^^>X7J^f\i K (18. 8g) £jtj(j[!U 15U£tf> 

rittzmis-tmtb. iET^ibt, iiib^^^ (<f5n#:3) ■ fetRsstfeagii 

(2 5 2. Og) £ UTttfc : R f = 0. 6 0 (^DD^;l/A : $ J —)\/ — 

10: 1). MH + = 3 1 7 , 1 H — NM R (300MHz, DMSO-d 6 ; 
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5 2. 3 0 (s, 1H) , 2. 91 (t, 2H, J = 5. 8) , 3. 
79 (s, 2 H) , 4. 11 (t , 2H, J = 5. 8), 6. 7 7 (dd, 1 
H , J = 8 . 5, 2. 2), 6. 96 ( d , 1H, 3 = 2. 2 ) , 7. 10 
(m, 1H) , 7. 2 0-7. 44 (m, 7H) , 7. 9 2 - 8. 0 0 (m, 
2 H) , 11. 0 9 ( s , 1 H) „ 

2- ctf^^v-^^T^ y] — 1 ~ C3- C (^v-s^v) (^-^^^^^ — 
»;AV*;^T5 V (4 2. 4 g> m^UbtfmiK) &THF (4 0 0ml) k 

^MTJt#u^*^*Wi nog) ^-^csAbfc. 3«piaa 

fc, ig^THF (2 0 0ml) £3g#U ifflft^t 3 6 ( 9 . 9 

ml) feJq**»tfMbbfc. *rffil/fe*l*tt«:*JfcU THF (70ml) T* 
8fc#U 4 Ot:i:iT»ffi*fc»b-T:--#ii£»fc. £fc£P>K, 

U THF (60ml) KfWJSU Ml/fc^f ^%59tbTTH F (50 
ml) T?8fe#U 4 or^T»JE92»bt:zi#a%#/c. • — #fi£/b 

■yrTtR8BflS-&.«[l (4»P^#4 : 5 3. 6 7 g) : 1 H — NM R (3 0 OMH 

z, DMSO-d 6 ;«) 53. 13 (s, 3 H) , 4. 25-4. 6 0 
(m, 4H), 4. 85 (br, 2H) , 4. 93 (s, 2H), 7. 16- 

7. 72 (m, 18 H), 7. 81 (s, 1 H) , 10. 62 (br, 1 H) , 

R f = 0 . 3 6 (f£Bt:n5 1 ;V : n -^r^+j- v = 1:2). 

$J 5 ] 

1 _ [4-^dd-3 - [ ('OSW (^ ^-;v^;v^^;i/) T ^ ^ ] 

-;^] -2 - [ [2 - (9H-Wy-;l/-2--fM^r^) 

i£|S#2 (3 4. 1 7 g) i:*f|^3 (5 4. 4 8 g) #ti4©^FI 
**4©^j£;#&i:PIfiftl3:£j£S-y\ ^'J*y^7A^n7b^77-f- (ff 
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Sxfjl/; n-^\dr-9->=l : 4~3 : 7 T*3RH4Ufem. J&gg^ £ b 

^ti (17. 6 4g, 4>^#5) : : 1 H — NMR (300 MHz, DM 

S O - d 6 ; i&MSk) 8 3. 2 7 (s, 3H) ., 3. 72 (m, 2H) , 4. 4 
9-4. 72 (m, 4H) , 4. 93 (m, 2H) , 5. 16 (br, 2H), 
6. 55 (d, 1H, J = 8. 0) , 6. 97 (d, 1H, J = l. 9) , 7. 
11 (t , 1H, J = 7. 7), 7. 18-7. 35 (m, 6H), 7. 39 
-7. 58 (m, 4H) , 7. 65-7. 78 (m, 3 H) , 7. 83 (d, 
1 H, J = 8. 5), 7. 89 ( d , 1H, J = 8 . 5), 7. 98 (d, 1 
H, J = 7 . 7), 8. 08 ( s , 1H), 11. 01 (br, 1H), 11. 
27 (s, 1H) , R f = 0 . 51 mWt^K : n -^^-y->= 1 : 1 ) . 

(##0!I6) 

1- [3- [ (sOifJV) l-)\> 7. )\,ifr=- )V) 7?;] yzL—Jl'l -2- 
[ [2- (9 U--fr)VAV— )V- 2 ^V)\/7 ^ J ] 

tpmfo 1 (15 1. 3 4 g) Z.Q*m<£ 3 (2 6 3. 0 5 g) ##09 4 CD 
f BBf*:4©^^ri*i:H»^Kl«:«-t±. UTHfr-fb^-tirfcft (2 2 2. 

5 8g), 2-yn;V-^ (2L+1L) •C'liJ^l^tC, 4 OfCg 
JBE«fc»bT, *&»«<Dil# ( 1 8 7. 9 4 g) CM^M^^;- 
;V (7 10ml) 4 0t1?»ff«»LfctH, HS^ # 

(6 0 0mi) tlfJUtU, 4 o°c-e 1 2B#p^Mffi^iti-^ - 

fcfc«kU, tMfa>fb^tl ( 1 5 9. 2 9 g, *H#6) : : 1 H — NM R 

(3 0 OMH z , DMSO- d 6 ; 53. 12 (s, 3H), 3. 72 

(br, 2H) , 4. 4 6 -4. 6 8 (m, 4 H) , 4. 95 (s, 2H) , 
5. 12 (br, 2H), 6. 52 (d, 1H, J = 7. 7), 6. 95 (d, 
1H, J = 1 . 9), 7. 11 (t, 1H, J = 7. 7), 7.16-7. 3 
4 (m, 6H) , 7. 4 0- 7. 5 0 (m, 4 H) , 7. 54 (t, 1H, J 
= 8. 2), 7. 66-7. 78 (m, 3H), 7. 83 (d, 1H, J = 7. 
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7) , 7. 85 (d, 1H, J = 8. 5) , 7. 9 5 - 8. 02 (m, 2H) , 
10. 79 (b r . 1H), 11. 23 (b r , 1H), R f = 0. 43 (It 
|lf^ : n -^3f +>-> = 1:1). 

C#3HW 7 ] 

2-^W^7tb7x;V - 1 Jfcfc*£tt% <4»I«K*7 • 1 H B 
r) 

f 7D>3 — b b7Uf#?&#*-?i 5 0 0ml (Di-^my^^xlC^ky x 
t>>;K2 5g, 126mmol) (^IMti) il^xf ^X-f^ (2 
5 1ml) fcim*., IU»l*fbW50WW5V 
**«<113g, 1. 26mol) (*Mtm±m) *mTVtz'&0°CX*8 

Sfc#UT, «8a^^«Kl (4«^#:7 -lHBr, 19. 2 g, 7 8. 6mmo 1 , 
JRsfS6 3 %) £ tetemfctO-Cmfr : l H-NMR (40 OMH z, DMSO- 
d 6 ) 52. 93 (s, 6H) , 5. 15 (s, 2 H) , 7. 63 (t, 2H, 
J = 7 . 6), 7. 77 ( t , 1 H, J = 7 . 6), 8. 00 (d, 2H, J 
= 7. 2) , 9. 8 8 (s, 1 H) o 

C##0«J 8 ] 

f7ny3-MfeJlfl 1 f 4 o omi ©txl7 7^ni: 

DMF (31ml), yn^TtbV (4. 25g, 3 1 mmo 1 ) (MSKfo 
J&ftSO . N- * ?-)VT~ x ) >(4. 93g, 46mmol) (MJgfcf&tt. 
M) . 33 J;rj7°D tf Ix V^-^r^ b* (22ml, 314 mm o 1 ) (M&iikl&tt. 

M) fciniu 5 o°c-ei 5isiHiX#ufc. ecj*4£, @^x^;vi:7.K£in*-T«i 

4 5 0 g ; n V : S^@£x\-^;l/= 5:1) d i: <fc U > H 
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U-CatlB-ffc^ftr (#m&8. 2. 43g, 14. 9mmol, f$4 
8%) £#7c : 1 H — NM R (400 MHz, CDC1 3 ) §2. 13 (s, 3 
H), 3. 06 (s, 3H), 4. 01 (s, 2H), 6. 62 (dd, 2H, 
J = 8 . 8, 0. 8), 6. 72-6. 77 (m, 1H), 7. 19-7. 2 
8 (m, 2 H) „ 

^>^VV;*^>7^ b> (^#9) 

r7D>3-b U/cff W^^m^tz 10 0ml <Di/ =l U >^M£J&WC T 
H F (30ml) tjj^-fb^-h (60%oi 1 MW (4. 8 g, 12 

Ommol) (*m±m) ttmpLTfrmi-mis. THF (lOml) T»4MRU 
fc^V^T^^-^ ( 1 3. Og, 12 Ommol) (^#tt») 

THF ( 1 Om 1 ) T?#rfRL/^4 -^DUT-t bffttfcx.*-;V (9. 88g, 

6 Ommol) 4a»84i^STbfc. 3K»%»i*U, 2 5TCfl2Hlffli 

h — (^U jJtfA', 1- Okg; : »»x^= 5 :■ 1 ) C 

fttSCtCiUH-^Biib'C, 4 — ^VSJ/Wyfr^fS/T-fe bSt^^^^ (1 

3. 2g, 56. Ommol, JR^ 9 3%) : 1 H — NMR (4 0 OMH 
z, CDC1 3 ) 5 1. 24 (t, 3H, J = 6 . 8) , 3. 54 (s, 2H), 

4. 11-4. 20 (m, 4H), 4. 59 (s, 2H), 7. 3 1-7. 3 

7 (m, 5H) . 

r7D>3-f UfcJH^ 10 0ml CD ± * §!J 7 ^ * n ±IB4 

— ^V^;l/^-#^T-b hgf^ai^;!/ ( 3. Og, 12. 7mmo 1) x If/Jc 
(2 5ml) , ^iS?y— JV (20ml), p - h ;Vx. V*;V/fc>& (4 8 3m 
g, 2. 5 4mmol) (ifft^ti) »»K*12 4«f»l*l/ 

148 



WO 01/58843 



PCT/JPOl/00797 



( 1 . 5 9 g, 9. 6 8mmo 1 , U»7 6%) fc*§fc : 1 H — NMR (4 0 0 
MHz, CDC 1 3 ) 82. 17 (s, 3H) , 4. 06 (s, 2H) , 4. 6 
0 (s, 2H), 7. 31-7. 37 (m, 5H) ; 13 C-NMR (100M 
Hz, CDC 1 3 )5 26. 4 2, 7 3. 3 1, 7 5. 2 6, 7 6. 6 8, 1 2 
7. 8 8, 1 2 8. 0 2, 1 2 8. 5 2, 1 3 7. 1 3, 2 0 6. 7 0 „ 

i^mm i 0) 

2- ( t -7?-)l>t;7 — JVi/V JV) ^^^7th7xy> (t>f^#:lO) 

f7DV3-b Ufe^^^#Afe 5 0ml 0f7.l777«3(:, 2 - fc K 
P^^7-irb7xy> (4. 6 7g, 3 4. 3mmol) (MM-(h$rt±W 
^ , (3. 50 g, 51. 5mmol) (¥5*Mfc#*±M) . i&fl^ * 

V > (20ml) fcjtaAfc. zkmK?5U T^rfV^T, tert-^;V 
^7i-MDD^7> (11. 3g, 41. 2mmol) (^C^Yb/lK*!^) 
^iTUfc^ 3K$Sfe«:*fU 2 5°CT? 1 2B#P^}f#L//c„ W^Jl£5%m®L 

b ftfrM&mfc*^V iiffrt? h ^* ^ 7 -r* - (S/D^y^ : 7 0 0 g ; a 
: SJa^/loc— "T^= 1 9 : 1) {:|tf§- tciO, I^itlt 
ttlfB'fb'&'ftl (fP^ 10) (9. 73g, 26. Ommol, WM 7 6 %) £ 
t#/c : 1 H —NMR ( 2 7 OMH z, CDC1 3 ) 51. 07 (s, 9H) , 4. 
91 (s, 2H), 7. 35-7. 53 (m, 9H), 7. 69-7. 84 
(m, 6 H) . 
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i . 



( 1 ) 




(1) 



[5$*, nit 0**?> 2©S«t ; 
RMt 

(a) iSm^MT^^r^, 

(b) g^s?:f itt, z^mft-^mfikikfrmm^ 

(c) si&sfcwu-cfc «k^— iirJiitt^**^***^ 

-(d) g^S^fltt J^Htt^ttSBf^teftte****. 

(f ) t^a^utt j;^-ii^tt^#s^i^a. */ci*. 

'(g) f ^S^tltt i^Hllttf SMilS ; 
Alt 

(a) CH 2 NR 2 R\ 

(b) CH 2 OR\ 

(c) CH (OR 15 ) 2 ; 
R 2 lt 

(a) T^vai*fc**T^*^^-^*^3H— 

(b) mm&^iyx^ ^^mmiKT^^jvm. 

(c) s»g£^uTfc«fc^#8^T;v*;i'S, 

(d) btfeii^T)^;^ 

(e) iiS^fl/tt.J:^7^->'H, 

(f) liMtbtt»J:^77Wl'i, 

(g) fi&3Sfc^UTfc J^TU-A'&s 
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(h) mmmT*^frmffivtm$m. 

( i ) mmm^^^^immmmm. 
(j) mmm-kmiyx^^mmmmm. 

(i) ±ia (b) &h (k) ©v^-rwoa^bMiijiJRU^^ti^s ; 

( a ) 7j<f^ 

(b) ±^i£&)|fc7^ 5 Wl'^ 

(c) lil%tUtt<J:v«t7MM, 

(d) til^f bt* iv^tt7^#M, 

(e) tiS^bt* J^y;i"!r^ 

(f) glltf btfeJ:^77WS, 

(g) iil^f bt* iP7D-M, 
(h) 

( i ) mmm^-it^tiTFmmcD&tmmm, 

(j) tll^tbtt.J:v«^I, 
(k) g^S£1i UTt, J:v^3St#3|i:iS;g, 

(i) ±ie© (b) *>e> (k) (D^-?ft&(DMfrbm.&miR\sm&i* titz 



(a) mmm^mvxt^^mm^r^^^m. 

(b) gmS^Wb-Ct, iV^^^T7l/dr;l/», 

(c) tiS^tbtt, J:V^!|£ 7 

(d) liS^tbtt £^7^-7^ 

(e) MilS^^L'Tfe J:v^T^^=¥^S, 

(f) i^s^f btfe z^rv-jvm. 

(g) ^iiH^^^ti'Mfnj^^ma, 
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(h) mum?*'£te*&m8k&m& 

(i) tis^f itt &\,^w.m^M. 

(k) ±IB<D (a) frb (j) ©V , »-ftl»3^©l6**&3ifi31S?U*'&S^fc* 

(a) siiia£^UT£j:^mii^y^;i'S, 

(b) t^S?:f Utt»<fcl^St7>'K^ 

(c) a^ft^^i^'cfe i^^^T^v^^*. 

(d) ajfes^^u-rtKkv^v^s. 

(e) l^^tUt^iv^T^^^S, 

( f ) SfHSfc^LTt* V — JVM. T 

(g) mm^^^^mmmmM. 

(h) MJR?«:^rt?^IS5WK*«l*, 

( i ) agia&wb-cfc z^mm&mm 

( j ) WMM* W U T *> J: ^**#3»*at, 

(k) _tfH<E> (a) (j) 0[)v^-rn^^Da^f>5a^:5i^Um'&^tb^:S, 

(1) SiR 5 R 6 R 7 t*^tlSf«HiI; 

(a) W.m&&t^ftWfc<Dfc%kT ZtzlZ 

(b) ; 
R 1 5 

(a) iS0It^<S/T&T^=¥^a> 

(b) ^W7;^;H, 

(c) aittfilRT^*^*, 

(d) t^S$:f L/tt <fcv^:n.=JHk 

(e) g^ft^^LTt,«tv^^>-^;va, 

(f) S^C^lt, SMfc-Jr^-^&fcJ&J* ; 
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(2) 




( a) ^K^ s 

(b) /ND^X 

(c) T^n 

(d) *JV7$*->JVm. £/if£ 

(e) fa©T~^V* ; 

n y > £ fcMEIR T ;w =i 3/*©^-** £ MfR £ 0 ~ 5 4®©a^» % 
( a) i^m. 

(b) ©I7;^m 

(c) ilr;^^^ 

(d) N ( R 1 4 ) 2 , {ibR 14 tifiI7;Wl?:^t; 
( a) zKil, 
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(b) (gj&T^^Hk Ztclt 

(c) ffl7;^^'>I; 
R 10 t£, 

(a) i&mrjv^rjvm, */ct± 

(b) &16kTJl'U*S/& ; 

R 1 0 £ m^(DR 10 t^^Smmt. R 10 ^#<DR 10 JliEltlIiC^£:frbT 

R 9 i:R 10 fS:^^lifeJ;t>'R 9 ^R 10 ^5:^^{«©^li(^ iSbt, 

(a) gii^lfbt=feJ:V>fb7'JVi 4 

(b) mmm^rnvx^x^-ry^ u>Ms 

(c) r-OCH a O-J t'^bfetil'&f i-ctiv^i, 3-^>i/*; 

R 1 Mi, 

-(a) 7jcffl. 

(b) mmvt4&BLTJV*j]/m* 

(c) #Wfr&XkTfr*A'm. 

(d) Stfit7;V^;H, 

(e) ^0T^=¥^»*/ci(i<£«&T^3^i/«?: 0~ 5iff57x- 

(g) fi*T^^H6*fettfi»r^3=¥^*i o~74M-rs 2 -:^:7?• 
{S.U (I) R 11 ****©*^ R^fc^tfR 13 ^ $&:£b-C\ 

(a) zMfl, 

(b) e«HfefilRT^#^*, 

(c) fr&mm&T)v*ji<m. 

(d) 3»tte3ftT;l/=¥^3£, 
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( f ) &mr )V* ;Hifc(i«7 ;vn3rS/*£ o~7fli]W-f & 1 -t^f 

( g) |gt7;l/^iHi/c(J|gl7;V3^^S%0~7MtS 2 

(h) t, U< f£R 12 ^R^^^UT&T^fc^UTfe J; < , 
(h-1) V?UT)V*)VM, 
(h-2) SflM^^^O^^; 

(ii) r 1 'tffrm-e&^^n R 12 t£, 

(a) ifiil^«& TA^^S, 

(b) ^^{SMt;v=¥;«, 

(c) m&&mrji'*jvm, 

(d) ^ISTA^^a^/c^giiTA^^^a^ 0-5WtS7x-;^, 
( e) tt7^#M^/cl±figt7^a#^i5: 0 ~ 7flS*-T6 1 -^"^^ 

( f ) ISl7;^Mifclifii7;^^^l?: 0 ~ 7{l*i-S 2 --TV* 
( a ) 

(b) «7;^;H, i^di 

(c) ^ ; 

^ >mfe*Mmt it> 7jc^(D^ar, */cii7K^i:m*o^T^, ^7j< 

^bi-&:: ££$r<^-t<5> -)t« (3) 

OH 

R 1 ^l>(CH 2 )n-A (3) 
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3. (2) CfcH^, Ar'fc^tfAr 2 !! &3£K, fillet, U < 

i ~2©v>rn*M^BBm©^?stt^-^T^i3-;vm©m5t^. 

4. — JIS^O) Kfe^T, n^Ofl.tJ, A^'CH 2 NR 2 R 3 t% E.OR 1 
J&>\ SfC-hnl, T^y*. *U<&N (CH 2 C 6 H 5 ) S0 2 R 16 ?:fU 
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